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from DELCO RADIO... 


High-Quality 
POWER TRANSFORMERS 
for Car Radios 


Developed by Deleo Radio and General Motors elec- 
tronics specialists, and built under a strict quality control, 
Delco Universal Vibrator transformers have the kind of 
built-in customer satisfaction that can do a lot for 
your business. 


And there’s a model to replace the vibrator transformer 

in just about every model of car radio. 
a. Three Model Nos. 6055, 6065 and 6067—are uncased 
and do not include a filter network. Three others— Model 
Nos. 6060, 6064 and 6066—are cased and do include an 
“A” line filter network consisting of an “A” choke and 
a .5 mfd. capacitor. All six models have long-enough 
leads for universal application, and cased models are 
supplied with three self-tapping screws and a drilling 
template for easy mounting. 


Hlere are some more of the features that prove this is 
the power transformer line to fill your needs . . . one 
that’s competitively priced all the way, quality-made 
through and through . . . the Delco line: 


Laminated core inserts stamped out of low-loss silicon 
steel and heat-treated so magnetic properties will not 
change « Primary and secondary coils wound by skilled 
operators using special machines + Hot asphalt compound 
poured into cased models to hold components im posi- 
tion, transfer heat and protect quality and performance. 


Order these quality products of a volume clectronic 
facturer through your | MS Eleetroni Parts Distributor today 


DELCO RADIO 


DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 


A GENERAL MOTORS PRODUCT Wee A UNITED MOTORS LINE 


DISTRIBUTED BY ELECTRONICS DISTRIBUTORS EVERY WHERE 
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[WILL TRAIN YOU AT HOME 


FOR GOOD PAY JOBS IN 


America’s Fast Growing Industry Offers 
You Good Pay—Bright Future —Security 


| TRAINED 
THESE MEN 


“Started to repair sets six 
months after enrolling 
Earned $12 to $15 a week 
in spare time Adam 
meee Jr., Sunneytown, 
Penns Vara 


= 
Ar a 4 Radio and 
Television Servicing full 
time. Now have my own 
shop. | owe my 
N.R Curt 
lowa 


success to 
s Stath, Ft 


Madison 


“Am with WCOC. NRI 

course can't be beat. No 

trouble passing Ist 

Radio-phone license exam 

esse Parker, Meri- 

dian, Mississippi 
“By the time I graduated I 
had paid for my course, a 
car and testing equipment 
Can service toug! 
—E. J. Streitenberger, } 


Boston, Ohio. 
AVAILABLE TO 


VETERANS 


UNDER BILLS 


lose 


vest job 
‘ew 


GI 


Training plus opportunity is the 
PERFECT COMBINATION for 
job security, good pay, advance- 
ment. In good times, the trained 
man makes the BETTER PAY, 
GETS PROMOTED. When jobs 
are scarce, the trained man enjoys 
GREATER SECURITY. NRI 
training can help assure you more 
of the better things of life. 


Start Soon to Make *10, *15 
a Week Extra Fixing Sets 


Keep your job while training. I 
start sending you special booklets 
that show you how to fix sets the 
day you enroll. Multitester built 
with parts I send helps you make 
#10, $15 a week extra fixing sets 
while training. Many start their 
own Radio-Television business with 
spare time earnings. 


My Training Is Up-To-Date 
You benefit by my 40 years’ 
training ut 
illustrated give you basic 
prin ipl s you need. Skillfully de 
veloped kits of parts I send (see 
bn low ) “bring to life” you 
learn from lessons 


experi 


ence men home. Well 


lesson 


things 


You Learn by Practicin 
with Parts | Sen 


Nothing takes the place of PRACTICAL EXPERIENCE 


That’s why 
DOING 


cations Course 


pro edures 
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NRI training is based on LEARNING BY 
You use parts | furnish to build many circuits 
common to Radio and Television 
you buil 
transmitter shown at left 
required 


As part of my Communi- 
a many things, including low power 
You put it “on the air,” perform 
broadcasting operators. With my 
Servicing Course you build 
modern Radio, etc. Use Mul- 
titester you build to make 
money fixing sets. Many stu 
dents make $10, $15 week 
extra fixing neighbors’ sets 
in spare time while train- 
ing Coupon below will 
bring book showing other 
equipment you build. It's 

all yours to kee 


\The Tested Way 
sy To Better Pay! 


7ift-Devie P 
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Television Making Good Jobs, Prosperity— Even without Tele- 
vision, Radio is bigger than ever. 115 million home and auto Radios 
to be serviced. Over 3000 Radio broadcasting stations use operators, 
technicians, engineers. Government, Aviation, Police, Ship, Micro-wave 
Relay, Two-Way Radio Communications for buses, taxis, trucks, etc 

are important and growing fields. Television is moving ahead fast 


About 200 Television stations are now 25 million homes now have Television 
on the air. Hundreds of others being sets. Thousands more are being sold 
built TV jobs opening up for every week. Get a job or have your own 
Technicians, Operators, et business selling, installing, servicing 


Radio-TV Needs Men of Action—Mail 


Act now more of the good things of life. Actual 
lesson proves my training is practical, thorough. 64-page 
hook shows good job opportunities for you in many fields 
Take NRI training for little as #5 a month. Many 
graduates make than total cost of training in two 
weeks. Mail coupon now. J. E. SMITH, President, 
National Radio Institute, Dept. 5OE, Washington 9, D. C 
OUR 40TH YEAR 


(ood 


to get 


as 


more 


MAR. 1. E. SMITH, President, Dept, SOF 

n | Radio | , Washington 9, 0. C 

Mail me Sample Lesson and 64-page Book, FREE 
(No saleaman will 


call. Please write plainly.) 


Name Aye 


Addrema 


Zone 


City 


VETS senso 


State 


sea eee eee ane ee 


Hott 


ublic add i 
Fints on this are given on page 112. 


(Ektachrome by Peter J. Samerjan) 
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| sivineon WOW... at home... get D.T.L’s " 
ebehaey cmazingly effective NEW training in 


|| Build and keep 


) D.T.1.'s new 
VACUUM TUBE 
VOLTMETER 
one of the most 

| useful of all test 

} instruments 


RADIO-ELECTRONICS! Nothing else like it for providing real LABORATORY- 
TYPE training at home. Get the kind of thorough, practical experience YOU NEED 


for the kind of progress YOU WANT in wolowe . come field of Television, 
Radio and Electronics. Qualify yourself for real en by. re interesting work . 


a wonderfully promising future. And when you finish s active Employment 
Service HELPS YC YOU GET STARTED! Or open your own profitable Television-Radio 
ice Business. 


THOUSANDS OF SUCCESSFUL GRADUATES 


WHY hes D.T.!. become one of the largest training organizations 
of its kind? Because it provides EVERY MAJOR HOME TRAINING 
AID te help make the subject EASIER to learn . . . EASIER to re- 
member—the kind of training se helpful for REAL PROGRESS. 
Students get thereugh, up-te-dete, practical training that TAKES 
ADVANTAGE of new and improved training developments. 
Study the ADVANTAGES shown on this page. Think whet they 
con meen te YOU... te YOUR FUTURE! Or come te D.T1.'s 
big Training Lebeorateries in Chicage. MAIL COUPON TODAY 
fer complete facts —including valveble publication, “89 Weys 

~ te Earn Money in Television-Rodio-Electronics.” Also, valveble 
Remarkable NEW Styrene information for men subject to MILITARY SERVICE. 


ELECTRO-LAB* “One of America’s Foremost Television Training Centers’ 


Insert pictorial diagram on transparent sty- 
rene base. (See insert.) Mount parts to follow 
pattern — using handy “snap in” fasteners. 
Eliminates wiring errors. Tops for speedy 
circuit changes . . . for providing meaxi- 
mum circuit experience in minimum 
time. Build and operate scores of CHICAGO 41, ILLINOIS 
be interesting projects — such as the ont 
electronic circuit shown below. Formerly DefOREST'S TRAINING, INC. 


MAIL COUPON TODAY 89+, 


é 
DeVRY TECHNICAL INS. age 
4141 Belmont Ave., Chtenee 4 41,%. DOept.an-7-4 BaD 


* — _ j 
| would like complete facts including "89 Ways" — 
to Earn Money in Television-Radio-Electronics.” 


—— 


Age 
Apt. 


Zone____State 
“DT 's Waining is avaliable in Conede. 
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... for new installations 


ee. for replacement needs! 
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«see the tastest mounting, best pertorming aerial//on the market 


( Here is the outstanding, NEW 
RAW tA , auto aerial and it has everything! 


Handsome in appearance . . . out- 


y | standing in performance ... and 

{7 wf a new design that is a snappy 

one-two-three installation WITH- 

AtIT©O. A Bir an & OUT EVEN LOOKING UNDER 
MODEL 8BE THE FENDER! 


Here are a few of the features: 
* Speedy, one-man installation 


30° mast adjustment 


7 
* Fits all body and fender contours 
. 


57's" length extended — 18-8 stainless 
steel 


* Extra long, full 42” polyethylene 
lead-in 


1. After dis-assembling, insert the lead 
and lower section through fender hole 
and guide the split ring through the 
fender hole—then draw up tight against 
fender. 


2. Then lower rubber mat insulator and 


lock nut into position. 


3. Just tighten assembly ... plug lead- 
in into radio, 


CLEVELAND 13, 0 
Pi TV Antennas ~- Auto Aerials - Vibrators - Rotors « Power Supplies 
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’ We're Looking 
‘, for”, Fellows 
who Want to be 
“, Top Moneymakers 
in TY Servicing 


™“~ We invite you to find out about our new, 
____all-practice, professional TV training 


SERVICE MANAGER 


You Learn to Service TV Sets Quickly 


by Practicing at Home in Spare Time 


get ahead faster, this new, all-purpose Besie Training Applies to ALL 


training is for you. It is 100% learn-b. M 
akes and Models 
doing; planned to give you the professional o 


: - This Professional TV Servicing Cours 
training and knowledge you need to diag 
: gives you practical training that helps you 
nose TV receiver trouble quickly and ex : , 
: ; ; ; understand why and how a TV receiver 
pertly. You learn the causes of defects . 
; : : operates. Basic training applies to all 
audio and video—and how to fix them 
: makes and models, helps you quickly un 
profitably and properly 


derstand new developments 
You get actual experience aligning TV  YHF and Color Creating Growing 
receivers, isolating complaints from scope 
patterns, eliminating interference, using Opportunities , 
germanium crystals to rectify the TV pic If you want to go places in TV servicing 
ture signal, adjusting the ion trap and hun we invite you to find out what you get, 
dreds of other valuable Professional tech what you practice, what you learn from 
niques NRI's new course in Professional Televi 

sion Servicing. See pictures of equipment 
NRI directed training at home you will we supply. Read what you practice. Judge 
gain knowledge of time saving technique for yourself whether this training will fur 
that would take years of ordinary on-the ther your ambition to reach the top. Mail 
job experience the coupon now. There is no obligation 


All Training and Equipment included at 


One Low Price. Easy Monthly Payments. COUPON BRINGS 
lraining includes 17 inch picture tube, all MAIL NOW POR . FREE 
ther tubes and components to build Os iM TANT BOOK 


cilloscope, Signal Generator, HF Probe 
- —_— i a sO Ss TS eS el 
and a complete TV Receiver. You build ] 
equipment and use it to learn time saving National Radio institute, Dept. SGET 
professional TV servicing techniques. It's 16th and U Sts., Washington 9, D.C. 
the practical way. Every circuit, every ex NOT FOR BEGINNERS 


periment, has a definite training purpose Reacy THe | Please send me FREE copy of “llow to Reach the Top } 
Mail coupon now for your FREE copy of man iy 
How to Reach the Top in rV Servicing.” Top 


1 

i 

i 

i 

i 

National Radio Institute, Dept. 5GET al Age i 
! 

i 

7 


How 10 


I understand no salesman will call 


Washington 9, D.C Established over 40 IN TV 
years SERVic ING 
If you have some knowledge of Radio- TV l Cit 


Zoe Stale 
ndamentals or Radio shop experience 


Appro ed Member National Home Study Council 


| 
Dp realize ou need more knowledge to 
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ELECTRO-VOICE 


BROADCAST 
QUALITY 


PAL, 
© @ 


apert 


“664 


VARIABLE D* 


CARDIOID 


DYNAMIC MICROPHONE 


Every public address installation 
.. every tape recorder ...radio 
amateur rig...can have all the 
advantages of the E-V Variable D* 
principle now used to give better 
quality in television and broad- 
cast service. This new high- 
fidelity 664" has a uniform 
cardioid polar pattern, at all 
frequencies. Provides such high 
front-to-back discrimination 
that unwanted sounds are reduced 
by two-thirds, without close- 
talking boominess...gives clear, 
natural reproduction of voice 
and music... almost doubles 
working distance from microphone. 
Exclusive E-V features make the 
"664" highly resistant to 
mechanical shock and climatic 
conditions... guarantee extra 
rugged service indoors and out. 


Can be used on floor or desk 
stand or carried in hand 


Model 664. Variable D* Super- 
Cardioid Dynamic Microphone 
Uniform response 60 to 13,000 
cps. Output tevel -55 db 
impedance 150 ohms and Hi-Z 
Exclusive Acoustalloy diaphragm 
Breath-biast filter. Pressure 
Cast case, satin chrome finish 
18 ft. cable. List price $79.50 
* E-V Pat, Pend 


4-4 ‘ 4-4 ; 
| ARIAL @ESPONSE 


1} 


‘ 
- 


——— =e oe 
Smooth, peak-free response and 
high output permits higher 
sound level without feedback 


See your E-V Distributor 
or write for Data Sheet. 


@ BUCHANAN. MICH 
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THE 


EOOReTEN TS for all forms of ele« 
tronic instruments have undergone 
The 
may be readily 
pages ol 


a great change in recent 
trend toward “flatness” 
scanning the 
from the parts jobbers. The 
ceramic capacitor is one result 
of flat design. Tubes, especially those 
for hearing aids, are flat and shortened 
to tiny dimensions 
Even circuitry 
siderable change 
Walsco TV 
toward flatness of 
simplifies 


years 
seen by cata- 
logues 


dise 


has undergone 
The Motorola 
reflect the 
construction that 
troubleshooting and saves 
time since connections to components 
are reached without searching and 
picking through a maze of wiring 

Printed-circuit techniques have be- 
come widely accepted—even by the 
novice A leading kit manufacturer 
now supplies compact flat boards on 
which is etched the wiring for critical 
circuits. Mistakes are prevented and 
proper dressing of connecting leads re- 
sult from utilizing these flat assem- 
blies. Another manufacturer is mer- 
chandising a complete line of interstage 
coupling units, called 
which include all of the necessary 
resistors and capacitors for various 
coupling requirements in a single flat 
assembly 

We would, of course, be remiss if we 
did not call attention to the possibili- 
ties opened up by transistors in the 
trend toward flatness. Their small size, 
low power requirements, and small 
heat dissipation permit the design of 
more and more compact electronic cir- 
cuitry for hearing aids, portable radio 
and TV receivers, tape recorders, and 
the like 

Electrostatic loudspeakers are 
on the market. These flat disc-shaped 
reproducers have only recently 
achieved popularity. Further develop- 
ment may lead to units capable of 
good, clean bass response from small, 
flat assemblies which can be hung on a 
wall or mounted in any convenient 
manner 

Magnetic 
evel New base 
greater strength, 
thickness and 
age per reel 
been flattened 
shelf-type 
dimensions 


con- 
and 


chassis trend 


“Couplates,” 


now 


than 
having 


now flatte: 
materials, 
permit reduction of 
allow more tape foot- 
Audio amplifiers have 
and redesigned for 
installations or for drawer 

And pocket-sized AM and 
FM receivers, wire and tape recorders, 
and other electronic gear have been 
developed All of these designs re- 
flect the trend toward compact, flat 
assemblies. 


tape is 


THE EOItTFOR 


FLAT AGE 


The 


screen 


universal 
television or lirect-view pic- 
ture tube phosphor 
lished. Projection TV, on the 
hand, has not shared in th 
for home method 


estab- 
othe! 
popularity 
of prod icing accept 
able pictures. The principal objection 
was the “metallic” effect produced by 
light-ray diffractions of the glass view- 
ing screen 

At least one laboratory has recently 

shown great further de- 
veloping projection TV for the hom 
Radically new viewing screens are be- 
ing studied and more economical ci! 
cuitry is reviving interest in the future 
possibilities for large-screen projection 
in the home on type’ 
The so-called the wall” 
television received 
widespread publicity 
screen is not yet commercially avail 
able. In this system, a flat screen is 
connected to the TV receiver by means 
of a cable, and the picture is 
on the screen electronically. It is even 
within the realm of possibility that an 
electrostatic speaker can be combined 
with a viewing screen to form a single, 
flat entertainment This will 
include color TV 
(regular pre-re- 
corded tapes), movie 
film 

The audio will be provided by the 
regular TV signals, from magnetic tape 
or film, or from hi-fi record albums. 
Reproducers (loudspeaker systems), if 
not a part of the picture screen, will 
be mounted within a wall or back of 
the screen. High fidelity will be 
achieved through a “new look” in flat 
electrostatic speakers or even more 
advanced types of cones. 

Wide-angle viewing will simplify 
seating arrangements, and widely dis- 
persed sound will enhance the effect 
of audio reproduction in the living 
room. Stereophonic reproduction will 
lend added realism and the practically 
complete elimination of noise and dis- 
tortion will greatly reduce listener 
fatigue. Remote control will permit the 
major components of any system to be 
located out of sight, if desirable, thus 
contributing considerably to better 
room decor 

Such a composite system for provid- 
ing our home entertainment is felt, by 
many, to be just around the 
Most of the ingredients are 
tablished. A few need more research 
and development if they are to fit 
economically into the picture—color 
TV, that is! O.R 


been 


progress in 


“movie screens 
“picture on 
has also 


although 


screen 


such a 


formed 


medium 

monochrome and 
reception or from 

slide film, and 


corner 
well es- 
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AN S| 8 Low-Cost Test Instrument Kits 


Lab Precision Quality... Easiest-to-Assemble Money-Saving Instruments 


The greatest value anywhere for your test instrument dollar! Here's more 
for your money in accuracy, dependability, versatility and professional styling. 
Here's the last word in easy-to-build convenience. Instruction manuals 
are a marvel of simplicity for quick assembly without guesswork. 
You need only a screwdriver, soldering iron and pliers—and 
you're ready to build these top-quality instruments! 


NeW 
ALLIED 


New Knight Tube Tester Kit 


Expertly engineered, low 
cost tube tester. Tests 4, 5, 
6 and 7-pin large, regular 
and miniature types, octals, 
loctals, 9-pin miniatures, 
pilot lamps. Tests cover 
new 600 ma. series - string 
types. Checks for emission, 
shorts, open elements, 
heater continuity. 444" meter with ““Good-Replace” scale 
Fast-operating roll chart. Universal socket pin selectors to 
test tubes with new base arrangements. Blank socket for 


New Knight RF Signal Generator Kit 


Provides modulated or unmodu- 
lated RF output on long wave, 
broadcast, short wave, FM and 
TV frequencies. Ideal for use with 
VTVM for aligning RF and IF 
sections of radio and TV seta; 
use with sweep generator as TV 
marker generator. Delivers audio 
output for troubleshooting all 
audio stages. RF output: 160 ke to 110 me on fundamen 
tals; useful harmonic output to 220 mec; modulated at 400 
cycles; with jack permitting modulation by external gen 
erator 


future use. Choice of 14 fil. voltages from .75 to 117 v. In 
cludes all parts, dark green metal case, gray panel, wire, 
solder. 9 x 4 x 10". For 110-120 v., 50-60 cy. AC. 14 lbs 
83 FX 143. Knight Tube Tester Kit. Only $29.75 
83 FX 142. As above but in fabrikoid covered portable 
x 1414 x 10'4". Shpg. wt., 15 lbs. Only. .$34.75 
83 F141. TV Picture Tube Testing Adapter. Only. $3.75 


case, 614 


New Knight Signal Tracer Kit 


Ideal for visual and audible signal 
tracing of RF, IF, video and audio 
circuits —at less than the cost of 
an audio signal tracer alone. High 
est usable gain: “magic eye” with 
calibrated attenuators permits 


-—-) 


; 


7x 10*x 


coils, wire and solder. For 110-120 v 


83 F 145. 


Rated 


audio output 


RF output 100,000 my or greater. Max 
10 volts. Complete with green metal case 
»”) and gray panel, tubes, all parts, pre-wound 
0-60 cy. AC. 10 Iba 
Knight RF Signal Generator Kit. Only $19.75 


New Knight Audio Generator Kit 


Ideal audio frequency source for 
checking audio circuits and 
speaker response; fine for Hi-l'i 
testing. Frequency range: 20 cps 
to 1 me in 5 ranges. Output volt 
age: 10 volts to high imp., ldb 
to 200 ke. Generator imp., 600 
ohms. Less than .25), distortion 


.* 
3 
stage by stage gain measurements 
— i" PM speaker With RF probe for 

checking all stages; inctolien audio 
probe tip. Noise test provision 
Built-in wattmeter calibrated 25 to 1000 watts. With gray 
and green metal case (7 x 10 x 5"), all parts, tubes, probes, 
precut leads, solder. For 105-125 v., 50-60 cy. AC. 13 Ibs. 
83 F 135. Knight Signal Tracer Kit. Only $24.50 


New Knight VOM Kit 


Quality 20,000 ohm/volt VOM with 
414" meter; + 2°; full scale accuracy; 
1°, multipliers; single switch selects 
6 DC ranges—0.2.5-10-50-250-1000 
5000 at 20,00 ohms /volt; 6 AC ranges 
0.25-10-50-250-1000-5000 at 5000 
ohms/volt; 3 resistance ranges 
0.2000-200,000 ohms and 0-200 meg 
1 DC current ranges—0O-10-100 ma 
and 0-1-i0 amps. Complete with bake- 
lite case (644 x 5'4 x 344"), all parts, 
i‘ test leads, batteries, wire and solder 


83 F 140. Knight VOM Kit. Only $26.50 


FREE Supplement No. 148 


Send for our latest 56-Page Sup- 
plement featuring new releases 
and special valves. Make your 
selections at ALLIED from the 
world's largest stocks of tubes, 
parts, test instruments, Hi-Fi audio 
equipment, Amateur gear, indus- 
trial components —everything in 
electronics at lowest prices. 


ALLIED RADIO 


from 100 cps through the audible 

range; less than 1°), when driving 600 ohm load at maxi 
mum output. Continuously variable step-attenuated out 
Complete with green and gray metal case (846 x 11 x 

all parts, tubes, precut leads and solder. 17 Ibs 


83 FX 137. Knight Audio Generator Kit. Only $31.50 


GET THE PROOF OF KNIGHT QUALITY 
Send for complete construction manuals 


See for yourself the exceptional! quality and super- 
value represented in Knight Test Instrument Kits. See 
why KNIGHT offers you more for your money in de- 
pendability, precision quality and versatility 

38K 165 
38 K 170. Knight Signal Tracer Kit Construction Manval 
38 K 168. Knight VOM Kit Construction Manva! 

38 K 166. Knight Signal Generator Kit Manva! 

38 K 169. Knight Audio Generator Kit Manvel 
Order any of the above construction manvoals 

Each only 


Knight Tube Tester Kit Construction Monval 


® 
@. 
= 


ALLIED RADIO CORP., Dept. 1-G-5 
100 N. Western Ave., Chicago 80, lil. 


() Send FREE Supplement No, 148 


(} Ship the following KNIGHT Kits__ 


[ } Send construction manuals covering the following 


kits: 


——_ _Amount Enclosed $_. 
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He's “fingerprinting” 


a relay contact 


> me 


Bell Laboratories microchemists have per- 


fected an ingenious new technique for “finger- 
printing” relay contacts, the tiny switches on 
which a dial telephone system critically depends. 


Using a portable test set, a chemist makes a 
plastic print of a contact. On-the-spot examina- 
tion of the print with a microscope and chemical 
reagents quickly reveals the effects, if any, of 
arcing, friction, dust or corrosive vapors. While 
the chemist studies the print, urgently needed con- 
tacts continue in service. Findings point the way 
to improve relay performance, 


Above, Bell Laboratories micro- 
chemist applies plastic disc in : 
heated bn Soles onntest phone Laboratories research helps to keep your 
Imprint reveals contours of sur- telephone system the world’s best. 
face and picks up contaminants, 

if any. Part of portable test set is shown on 

table. Contacts, shown in small sketches, are of 

precious metal fused to base metal. 


This is another example of how Bell Tele- 


Preparing disc for microscopic examination. On- A microscopic look at disc often provides lead to Here the plastic disc has picked up microscopic 
the-spot examination may reveal acid, alkali, sul- nature of trouble. Unlike actual contact, print lint that insulates contact, stops current. (Picture 
fur, soot or other polluting agents peculiar to can be examined with transmitted light and enlarged 200 times.) Traces of contaminants are 
an area. high magnification. identified in microgram quantities. Inert plastic 

resists test chemicals that would damage contact. 


a Bell Telephone Laboratories 


Improving telephone service for America provides careers 
for creative men in scientific and technical fields 
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Week after week 


Godtrey telis 


the ladies... 

There are 

no finer tubes 

than CBS tubes... 
And more and more 
women are asking 
for the tubes with the 
Good Housekeeping 


Guaranty Seal. 


gat OF 4 Pifunp 
co we 


v 


% 
Guaranteed by ~* 


G 

>. 

Good Housekeeping 

. or ry 
45 apventst0 * 


Arthur Godtrey's Talent Scouts 
now selling CBS Tubes 


on both TV and Radio 


Be sure YOU have 
CBS tubes in your tube caddy. 


CBS-HYVYTRON, Danvers, Massachusetts... A DIVISION OF CO 
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PICKERING models 2A ni 


The Most Neary’ YAO) 
Dafect Hono Sechiyps 
ae. . they are sold separately for all standard arms or 


mounted back-to-back to make up the famous 


PICKERING 260 TURNOVER PICKUP. 


The 220 and 240 are engineered to 


maximize performance. By comparison they 


MODEL 220—for 78 rpm records 


os ~ why awk are without equal... 


The 220 and 240 are 


MODEL 240—f0r 3315 Lighter— 512 grams 
diomond stylus only Smatier—*, by % by % inches 


The 220 and 240 have 


Highest Output—30 millivoits/10cm/sec. 


MODEL 260—turnover 
cartridge for 78 or 33'4 
ond 45 rpm records 
(the 220 and 240 
bock 


More Compliance with Less Tracking Force 
4e-bock) 


Lower Overall Distortion 

Less Moving Mass ’ 
Wider Frequency Response 

Mu-Metal Shieiding for Less Hum 


These characteristics have real meaning to those who understand that 
maximum performance depends upon components which meet professional 
standards. If you want the best that high fidelity can offer, ask your dealer 
to demonstrate the 220, 240 and 260 Pickering cartridges . . 


The Most Nearly Fufect Hlieno Deby Loar Tpocbeed 


PICKE Ri NG and company incorporated « Oceanside, L.I., New York 


PICKERING COMPONENTS ARE PROFESSIONAL QUALITY 


% , 99 
Gs hose whe cun\headlbe dfewnee 


« «+ Demonstroted and sold by Leading Redie Parts Distributors everywhere. For the one nearest you and for detailed literature; write Dept. C-7, 
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Replace Your 
Old Antenna Now! 


The weather's warmer! Days are longer! This is 
Zy the time of year to go after that gold mine in your 


own backyard: the replacement of the antennas in 
atm your area that are damaged, worn, and obsolete 


Channel Master's RAINBOW is the favorite replace- 
NEW! 4 
Narrow-space is 


Regardless of competitive claims—Channel Master's 
RAINBOW antennas are still the most powerful 


antenna series available today! Advanced engineer- 


ment antenna of America’s TV installation men — 
and here's why: 
stacking! 
Channel Master's 


There's a RAINBOW model for every installation 
... for every signal area... for every budget. 

RAINBOW an 

SUPER RAINBO 


can now be stacked 
only 60” apart. These 
new, extremely effi- 
cient, 2-stage, impe- 
dance-matching stack- 
ing rods permit easier 
installations with an 


protit 
weather! 


ing and the exclusive Tri-Pole make the difference! 


Featuring the fastest and strongest of all preassem- 
blies: trigger-fast “Snap-Lock” action, Channel 
Master's fabulous preassembly that snaps open, 
locks open, without hardware or tightening. 


All-aluminum construction. Rugged, durable, rein- 
forced at all stress points. 


Today’s greatest all-channel antenna 
value — bar none! 


absolute minimum 
sacrifice of gain. 
model ne. 3317 


== | CHANNEL MASTER'S 


RAINBOW 


the ideal replacement antenna 


oe) = CHANNEL MASTER CORP. 


fittavetin, «#. F 


4 
4 
rT 


( 


The Wertds Largest Menvt of Television A 


THE WAY 
= in TUBES and SEMICONDUCTORS 


Here are a tew reasons why: 


RAYTHEON employs 18,000 people. Approximately 10,000 of them work in 
Raytheon’s modern tube and semiconductor manufacturing plants 


RAYTHEON has more than 1,000,000 square feet devoted exclusively to the 
manufacture of Raytheon quality tubes and semiconductors 


RAYTHEON employs over 500 engineers and scientists who work exclusively 
in the electron tube and semiconductor fields. 


RAYTHEON has had 33 years’ experience in the manufacture of electron tubes. 


RAYTHEON has made tubes of every type of construction Standard Glass, 
“G", GT, Bantal, Lock In, Metal, Miniature and Subminiature Tubes. 


RAYTHEON Receiving and Cathode Ray Tube Operations have produced 
more than a third of a billion tubes and semiconductors. 


RAYTHEON perfected the first practical rectifier tube types (BA and BH) 
to eliminate the need for “B’’ batteries to operate home radios. This revo- 
lutionized the design of home radio sets. Raytheon later developed the cold 
cathode rectifier tube for auto radios and has produced more of these tubes 
than all other companies combined. 


RAYTHEON developed the famous 4-pillar construction that strengthened 
internal structure resulting in sturdier tube design. 


RAYTHEON developed and was first to mass-produce the octal button stem 
receiving tube today’s most imitated construction for premium TV 
formance. Raytheon was first to make millions of these tubes as far back as 
1946. These tubes featured a planar button stem and 8 straight leads 
(8-pillar) which go directly into a standard octal base. Raytheon’'s Patent 
Numbers 2310237, 2321600 and 2340879 apply to this invention 
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RAYTHEON developed and first mass-produced subminiature tubes for the 
hearing aid industry — the forerunners of the fuse tubes which made pos- 
sible the famous proximity fuses of World War II. There are more com- 
mercial Raytheon subminiature tubes in use today than all other makes 
combined. 


RAYTHEON developed a method of mass producing magnetrons (the power 
tube that is the heart of radar) early in World War II, that broke a serious 
bottleneck, and continues to produce more magnetrons than all other manu- 
facturers combined. 


RAYTHEON is the largest producer of klystrons and has manufactured more 
than all other companies combined. 


RAYTHEON was the first commercial producer of Transistors — the “mighty 
mite’ —- a Raytheon achievement that revolutionized the hearing aid in- 
dustry. 


RAYTHEON first commercially produced fusion-alloy RF Transistors, expected 
to revolutionize the portable radio, auto radio and computer industries, 


RAYTHEON has produced many more transistors than all other manu- 
facturers combined nearly 2,000,000 in use. 


TODAY, RAYTHEON makes Receiving and Picture Tubes, Reliable Miniature 
and Subminiature Tubes, Semiconductor Diodes and Transistors, Nucleonic 
Tubes and Microwave Tubes. 


These facts and figures show why you can use Raytheon Television and Radio 
Tubes with complete confidence that they are Right... for Sound and Sight 
— Right for you and your customers, too. 


A Company second to none in 
Excellence tn Elechiontcé 


RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 
Newton, Mass. + Chicago, Ill. + Atiante, Ga. + Los Angeles, Calif. 
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For outputs up to 100 watts, two 
6550's in push-pull will provide 
the same power now attained in 
most existing designs by the use of 
four or more tubes. Reduction in 
the number of tubes means simpli- 
fied electrical balance, reduced 
maintenance ahd over-all lower 
cost. With proper circuitry, the 
6550 will provide full power out- 
put with approximately the same 
grid voltage drive as the 6L6, 5881 
or KT66 types. The 6550 is pro- 
duced under laboratory conditions 
with exhaustive quality control to 
assure premium performance and 
long life. Ask your tube supplier 
for it. 

TUNG.SOL ELECTRIC Inc., Newark 4, NJ 


Sales Offices: Atlarita, Chicago, Columbus, 
Culver City (Los Angeles), Dallas, Denver, 
Detroit, Montreal (Canada), Newark, Seattle 


TUNG-SOL 


A “yf 


BEAM POWER AMPLIFIER 


* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 


WAVERING UPSTAIRS TV, under the 
Congressional microscope for months, 
also found itself on the Commission's 
examination table during the late 
Spring months Determined to find 
some way to spur ultra-high accept- 
ance, the FCC issued a proposal which 
would authorize co-channel  u.hf 
booster stations to go on the air and 
serve to fill in the shadow areas of 
the mother station 

Pointing out that it was deeply con- 
cerned with the snarled high-band 
situation, the Commission declared 
that this new move could help to “ 
insure the fullest development of the 
television industry's potentialities in 
line with the needs and desires of the 
American public and the abilities and 
ingenuity of the American 
casters 

Emphasizing that there are 
“substantial obstacles presently hinder- 
ing the bringing of a first television 
service to many small communities, 
as well as the expanding of multiple 
competing services in larger economic 
and population centers the Com 
mission said that the trouble lay in 
the failure of the u.h.f. station to be- 
come fully integrated with stations 
now on the air. This, they said, has 
hampered the development of an 
economically - sound, nationwide TV 
service. 

Comparing the very-high and ultra- 
high channels, the FCC explained that 
the . “signals from u.h.f. transmit- 
ters have less tendency to fill in areas 
which are not in direct line-of-sight 
with the transmitting antenna. Conse- 
quently, there are areas which, al- 
though lying within the area that 
would normally be served by a u.h-f 
station, are effectively shadowed by 
intervening terrain, and are thereby 
deprived of service.’ 

The proposed amplifying transmit- 
ters or boosters, they felt, would be 
one means of providing coverage in 
such shadow areas. These slaves would 
operate on the same channel as the 
base transmitter and be dependent on 
the mother station for the generation 


broad- 


| of earrier frequencies and modulation 


Many have been experimenting with 
booster operation for years and thus 
were able to submit extensive data 
on this phase of operation. Some had 
even forwarded detailed survey anal- 
yses before the proposal was formally 


| issued 


In one such report, covering plans 
for low-powered television, it was re- 
vealed that three systems have been 
developed. One, called an “on-channel’ 
booster, features use of highly direc 
tional receiving and retransmitting an 
tennas, so positioned that there is no 
feedback. In this setup, a high-gain 
broadband a.g.c.-controiled amplifier 
with a 6-megacycle bandwidth serv 
as a preamplifier This unit, it was 
said, requires an input signal of less 
than 1 millivolt-per-meter. Two more 
system amplifiers are also necessary 
the report continued. One is a high 
gain broadband unit with sufficient 
gain (50 to 80 db, depending on num 
ber of stages) to amplify an input signal 
on the order of 6 millivolts (across 50 
ohms) to 20 watts visual peak power 
aural power in the same ratio as the 
received signal. The second unit is a 
single stage, also broadband, but linea: 
which can be driven by the 20-watt 
amplifier, to amplify simultaneously 
visual and aural signals. Output hers 
is 150 watts peak 

Receiving antennas required wer 
(4x4) with a 
power gain of 23 db. As a transmit- 
ting antenna, a 16x2 (32-element) 
colinear, with a power gain of 17 db, 
was said to be ideal for the purposs 

The second system offered was an 
“off-channel” satellite, with a crystal 
controlled translator to shift the orig 
inal signal, without demodulation, to a 
new frequency; any channel from 2 to 
83 can be shifted. This arrangement 
it was noted, could serve to provide 
improved coverage within the normal 
service contours of the originating sta- 
tion and also in the fringe signal areas 
It was assumed, the report added, that 
translation would take into account ex 
isting unused allocations 

The third system featured a com- 
plete low-powered broadcasting station 
which could be programmed locally 
off-the-air, or via a network signal 
This equipment, it was noted, would 
be particularly useful for the estab- 
lishment of a TV service in communi- 
ties of 50,000 population or less, where 
a television facility would not be other- 
wise practical. 


described as colinear 


ELSEWHERE, the u.h.f. issue was the 
target of a roaring attack by Madame 
Commissioner Frieda Hennock. In a 
sizzling letter to the chairman of the 
Senate Interstate and Foreign Com- 
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G-C REAR SPEAKER 
BAFFLE ay 


$ 3- way switch. bronz 


G-C SCRATCH 
REPAR KIT 


ratche 


No. 17-2 NET ‘$0.39 No. 915 NET $0.99 Wo. 9180 NET $2. 70 No. 9207 NET $0.33 


_— 


G-€ CARBON-X 


Quiet no 


= 


G-C MAG-NETIK 


G-C RUBBER 
hp peemerwep s HEAD CLEANER 
nide from tape he 


No.H025-F NET$0.30 Wo. 53-1. MET $0.51 


GENERAL 


y carbon volume 
controls 


G-C REK-0-DOPE 


All-purpose recording lubricant 


No. 1205 WET $0.72 No. 126-2 NET $0.39 


G6-C 7.5 OHM 
Fuse RESISTOR 


series- wired TV sets 


G-C BAKELITE G-C AUTO FUSE 
CEMENT INSULATOR SLEEVES 


Wo. 32-2 NET $0.51 Mo. H640-F NET $0.30 


i 


G-C COLOR CODING KIT 


Includes 10 st 


No. 677 


andard colors, brush« 


WET $1.29 


ptsh For “These 
RADIO-TV 


G-C GLO-BAR 
THERMISTORS 


tors for series heater tubes 


Ho. 9135 NET $1.44 


“CEMENT 


G-C STREAMLINE 
POINTER 


Black 2” long; also red, ivory, etc 


No. 1171 


G-C AC-DC INDOOR 
ANTENNA WIRE ASSORTMENT 


Flexible copper; insulated Variety of sizes and colors 


WET $0.25 Wo. 840 WET $0.27 Wo. 551 


G-C SPAGHETTI 


Kat 


G-C PRINTED CIRCUIT REPAIR KIT 


Contains Silver Print, Silicone Resin, Solvent and all tools. 


No. 680 WET $5.85 


pe 


Prevent corona shorts in TV sets 


“ 


G-C TELEVISION 
ALIGNING WRENCH 


ocket 4" square; 6° long 


No. 5080 NET $0.51 


G-C NON-MAGNETIC 
ALIGNER SHORTY 


Tough heat-treated beryllhum usts from 1'4* to 2° 


No. 9105 NET $0.75 No. 9090 WET $0.42 


G-C ADJUSTABLE 


TELCO 6-PACK 
LIGHTNING 
ARRESTORS 


Mo. 6642-6P Pock of 6 NET $2.25 


G-C 3-for-2 


MICA CIAL 
] A b a. ~ - = $0.69 


G-C ASSORTED 
SPACERS, BUSHINGS 


NET $0.84 Wo. 6617 NET $0. 51 


Brown plate and plug 


Wo. 47-2 WET $0.72 Wo. 8595 WET $0.75 


SERVICE AIDS 


G-C LIQUID 
NON-SLIP 


Prevent shpping on drive cable: 


Mo. 1211 NET $0.21 


Lat Your Gober 


G-C FAHNESTOCK G-C AUTO STATIC 


CLIPS CHASER KIT 


Box of 12 assorted plated clips. Injector and tive ste 


No. H590-F NET $0.30 No. 5606 MET $1.6 65 


Peak. 


G-C WESTINGHOUSE G-C SLUG 
TV ALIGNER RETRIEVER TOOL 


ts openings in West'hse coils. For Standard Coil tun lug 


Ho. 9089 NET $0.54 Ne. 9096 NET $2. 22 


in jar: many chassis us 


WALL PLATE 


> 
GENERAL CEMENT MFG. CO. | 


904 Taylor Avenve 
Rockford, Illinois 


G-C SPRA-KLEEN 
6666 6-01, con 


WET $13.00 


TELCO HINGED 
_ ROOF MOUNT 


wet $1.17 


No 


L 


- , d merce Committee, Senator Warren 
be your own audio engineer. aie ‘© Magnuson, she said that the govern- 
at ment should begin telling prospective 
TV set buyers that they are being 
: short-changed if their sets are not 

HI-FI speaker-equipment cabinets equipped to pick up all bands 
Charging that industry is saturating 
| the market place with incompatible 
b sets, she told the Senator that... “un- 
y less your committee takes action to 
. halt this deluge . . . the monopolistic 
Cc a b i n a r t LY. , pattern will take hold permanently and 
2 & thereby thwart the Congressional ob- 
ACOUSTICALLY ENGINEERED —ASSEMBLED WITH ONLY A SCREWDRIVER! — Ee 
; Noting that the public, still kept in 
the dark, continues to buy the stand- 
Model 80 has lift lid, removable ponels. ard-band receivers at a rate of over a 
Boss reflex tuned for 12” or 15” speakers. half-million a month, the Commissioner 
Overall dimensions: 33'4"H, 23°W, 16"D. reported that this adds up. . . “to de- 


M80 tuner section, irside: 20°, 21%, W, ; : a Pa “ 
15%". M8112, MBI1S bottle volume: 6 | struction of 85 per-cent of television. 


cvbic foot. %™ white pine TOLL TV also found itself in the midst 

~ og of a furious tug-of-war, with thou- 
Model 60 equipment cabinet kit $27.00 ied sands telling the Commission that they 
Model 8112 12" speaker cabinet kit 18.00 © | should OK the new service, and many 
Model 8115 15" speaker cabinet kit 18.00 thousands strongly denouncing the 
plan. 

A number of business groups told 
the Commission that they felt the 
pay-see idea was a good one. Accord- 
ing to the National Smal! Business 
Men's Association, coin-code TV, which 
they tagged as an electronic delivery 
system, has substantial potentials in 
DIRECT RADIATION OF HIGHS : our economy... “not only as the basis 
BACK RADIATION OF Lows of a wholly new and badly needed 


= service in its own right, but... as a 
REBEL enclosure development entails a — | means of increasing the scope and use- 
cavity and slot port, to form a resonant fulness of the present TV service.” 
chamber, and a horn coupled to the Urging the Commission to give early 
slot. The slot is loaded by the horn; the approval to this new technique, the 
proportioning of slot, cavity and horn association said that such authoriza- 
provide bass response below 100 cy- a shouts aay everyone , 
) : ~~ Television, continued the associa- 
cles which corresponds in efficiency tion’s plea for subscription-TV, is a 
to the front-of-cone direct radiator re- major factor in our way of life; it has 
sponse above this critical 100-cycle ~ created billions of dollars worth of new 
point. There are two ways one might wealth in receivers, stations, service, 
consider the function of this horn. One and programming, and still the indus- 
is a bass reflex with a horn acting as a resistive load on the try is in its infancy. But, they em- 
port, System resonances are damped by useful radiation re- phasized, — though the Commission 
‘ , : ‘ has allocated spectrum space for more 
sistance while the horn does not cost anything. It is already stations, some 1500 more. few are be- 
formed by the room corner. Again, if a full horn were added ing built; that, said the business group, 
below the 100-cycle point bass response would be boomy and re. | indicates that something is wrong. 
unnatural. But, in the Rebel enclosures, the cavity-port com- | Something, they added, is missing in 
bination acts as an acoustic low pass filter. And its design is | the economics of the TV industry, and 
such that low-end response will compare with response higher | subscription TV .. . “represents a 
in the sound scale. | fresh approach to this vital economic 
sliiel weeulieame basis of television.” 
-12— _ F Declaring that the best interests of 
MODEL K-15—$472.00 ready-to-finish birch . small business is their business, the 
association said that they heartily . . 
“resent any crass attempt on the part 
of a single self-interest group to carry 


All kits precision-cut to size, baffles pre-cut for 


12” of 13" speokers, Kits include Soran plostic the banner of ‘small business’ in their 
acousticloth, give, sondpaper, plostic wood, hard 


wore, assembly instructions and finishing instruc <i | er Pr ane a po at el 
tions. Write for complete catologs ond nearest © new pian has = potentia - 
Cobinert kit decler. oe “of making more TV stations 
economically supportable, especially in 
the smaller towns and cities .. .” then 
| said the association brief ... “it cer- 
Model 61, 12” speaker—$19.95 | tainly will help all business, large or 
Model 63, 15" speaker—$23.95 small . . . More importantly, it will 
* Trade Mork slightly higher west and south answer a growing and obvious public 
demand for more and better TV serv- 
KIT FORMS BY e 75 North 11th Street ; ice.” 

Brooklyn, N, Y, Se. Fe Also writing in support of pay-TV, a 

& i (Continued on page 101) 
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ADVANCE! Raise your earning power-learn 


RADIO-TELEVISION-ELECTRONICS 


by SHOP-METHOD 


HOME TRAINING rte 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
—in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Sciools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 


EARN WHILE YOU LEARN 


Many National students pay for all or part of their train- 
ing with spare time earnings. We'll show you how you can 
do the same! Early in your training, you receive “Spare- 
time Work” Lessons which will enable you to earn extra 
money servicing neighbors’ and friends’ Radio and Tele- 
vision receivers, appliances, etc. 


T.R.F. Receiver 


Signal Generator Audio Oscillator 


National Schools Training is All-Embracing 
National Schools prepares you for your choice of many 
job opportunities. Thousands of home, portable, and auto 
radios are being sold daily—more than ever before. Tele- 
vision is sweeping the country, too. Co-axial cables are 
now bringing Television to more cities, towns, and farms 
every day! National Schools’ complete training program 
qualifies you in all fields. Read this partial list of opportu- 
nities for trained technicians 

Business of Your Own « Broadcasting 

Radio Manufacturing, Sales, Service « Telecasting 

Television Manufacturing, Sales, Service 

Laboratories: Installation, Maintenance of Electronic Equipment 

Electrolysis, Call Systems 

Garages: Auto Radio Sales, Service 

Sound Systems and Telephone Companies, Engineering Firms 

Theatre Sound Systems, Police Radio 

And scores of other good jobs in many related fields 


TELEVISION TRAINING 
You get a complete 
series of up-to-the- 
minute lessons cov- 
ering all phases of re- 
pairing, servicing and 
construction. The same 
lesson texts used by resi- 
dent students in our 
modern and complete Television broadcast studios, lab- 
oratories and classrooms! 
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You also 
receive this 
Multitester 


“Superheterodyne Receiver 


LEARN BY DOING 
You receive and keep all the 
modern equipment shown 
above, including tubes and 
valuable, professional qual- 
ity Multitester. No extra 
charges. 


FREE! RADIO-TV BOOK 
AND SAMPLE LESSON! 
Send today for 
National Schools’ new, 
illustrated Book of Oppor- 
tunity in Radio-Television- 
Electronics, and an actual 
Sample Lesson. No cost— 
no obligation. Use the 
coupon now—we'll 
answer by return 


airmail. 
APPROVED FOR 
VETERANS 
AND 
NON-VETERANS 


Check coupon below 


Both 
Resident and 
Home Study 


Courses Oftered! 


NATIONAL SCHOOLS 


TECHNICAL TRADE TRAINING SINCE 1905 
i ‘ ‘ se W. Polk Ot t 
In ¢ ” Weet i wel ‘ " 


> GET FACTS FASTEST! MAIL TO OFFICE NEAREST YOU! 
(mail is or paste on postal card) 
NATIONAL SCHOOLS, Dept. 84-75 
4000 5. Figueroa Street 323 West Polk Street 
Los Angeles 37, Caif. Chicago 7, i. 
Send rree Radio-TV Electronics book and Free sample 
No obligation, no salesman will call 


envelope 


lesson 


ME BIRTHDAY 19 
ADDR} 


cITy 
Check ted ONLY in Resident Trails Los Ar 
VETERAN of Discharge 


here if intere 
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12 Pictorial Assembly Plans 
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“1-00 Seeauee 
TECH nIGnam | 


Ooms Loa hook 


SHMICAL SeeViCce SUL aren 


~ . 
* PROGRTSS/V" ShtAurG CxPamsion 


for Better Listening... 


Now for 


yourself 


high fidelity enthusiast—12 “Do-it- 
booklets, called Technigrams, which cover every 


every 


one of the 36 different speaker systems featured in the 
original University PROGRESSIVE SPEAKER EX. 
PANSION chart 


essential information, in words and pictures, required to 


These Technigrams contain all of the 


assemble and install the speaker system of your choice 
All of 
this is available to help you to plan your listening the 
PSE way...to develop your speaker system in successive, 
relatively inexpensive stages...with no fear of obsoles- 


Even baffle board layout diagrams are included 


Kk Progressive Speaker Expansion 
es 


PF lnissiy 


wooo 


the plan that makes it possible to buy 
a speaker today in terms of the 


system you want tomorrow, 


80 South Kensico Ave., White Plains, New York 


a 


cence, until what you have meets your listening tastes. 

With vacations and long summer days upon us, the 
time is ideal for building that high fidelity system which 
will give so much listening enjoyment on the colder Fall 
and Winter evenings ahead. Take advantage now of extra 
. and take pleasure in leisurely listening 

See your UNIVERSITY HI-FI distributor today 
and ask for the free Technigram that features the 
University speaker system of your choice. If you hoven’t 
seen the original University descriptive folder on the PSE Plan, 
mail this coupon immediately for your copy. 


leisure hours... 


later 


University Loudspeakers, inc., Desk 65 
80 South Kensico Avenve, White Plains, N. Y 


Please send me my free copy of “Progressive Speaker 


Expansion 
Nome 
Address 


City Stote__.. 


78N32 
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FM Radios « Amplifiers and Tuners « Auto Radios « Record Changers 


PHOTOFACT HELPS YOU SOLVE IT 


FASTER, EASIER, BETTER, MORE PROFITABLY! 


THE WORLD’S FINEST 
SERVICE DATA 


PHOTOFACT Service Data is the 
only service information based 
upon first-hand examination 
of the actual production run 
receivers and equipment. It is 
authentic, uniform data de 
veloped through actual! study 
and analysis by service eng! 
neers in the Howard W. Sams 
Laboratories. PHOTOFACT is 
the only data prepared from the practical 
point of view of the Service Technician 


Thousands of Service Technicians 
PHOTOPACT daily for time-saving, profit 
boosting service operations. if you've 
never used PHOTOFACT, you've never re 
alized your full earning power— you've 
never given such complete customer 
satisfaction. So get the proof for your 
self. Try PHOTOFACT—use it on any job 
Your Parts Distributor has the Folder 
Sets you need for any of the 17,000 TV 
and radio receivers, changers, recorders, 
etc., covered in PHOTOFACT. Once you 
use this great service, we know you'll 
want the complete PHOTOPRACT Library 


use 


ONLY $25 DOWN 


Puts a Photofact Service Data Li- 
brary in Your Shop. Ask Your Photo- 
fact Distributor —He Has the Full 
Easy-Pay Details. 


PHOTOFACT CUMULATIVE 


a = INDEX 


Send for it! Your guide to 
virtually any model ever 
to come into your shop; 
helps you locate the proper 
PHOTOFACT Folder you 
need to solve any service 
problem on any model 
Once you hove the moke 
and chassis number, it 
takes just 60 seconds to find the applicable 
PHOTOFACT Folder. Send coupon now for 
your FREE copy of the velueble Cumule- 
tive Index to all PHOTOFACT Folders. 
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THESE GREAT FEATURES ARE EXCLUSIVE IN PHOTOFACTTHEY HELP 
YOU EARN MORE DAILY, HELP INSURE CUSTOMER SATISFACTION 


FULL SCHEMATIC 
COVERAGE 


“Standard Notation” 
uniform symbols ore used in every 


1. Famous 


schematic 


2. The same standard, uniform 
layout is used for each schematic 


3. Diagrams ore clear, large, 
easy to read, easy to handle 
4. Wave forms 


schematics for quick analysis by ‘scope 


are shown right on the TV 


5. Voltages appear on the schematics for 
speedy voltage analysis 


6. Transformer lead color-coding is indicated 
on the schematic 


7. Transformer winding resistances oppear on 
the schematic 


8. Schematics are keyed to photos ond parts 
lists 
FULL PHOTOGRAPHIC COVERAGE 


9. Exclusive photo coverage of all chassis views 
is provided for each receiver 


10. All ports are numbered and keyed to the 
schematic and parts lists 


11. Photo coverage provides quicker parts iden- 
tifications and location 
ALIGNMENT INSTRUCTIONS 


12. Complete, detailed alignment data is stand 
ard and uniformly presented in all Folders 


13. Alignment frequencies are shown on radio 


photos adjacent to adjustment number — adjust 


ments are keyed to schematic and photos 


Howard W. Sams & Co., Inc., Dept. -G5 
2201 E. 46th St., Indianapolis 5, Ind. 


[_] Send FREE Photofact Cumulative Index 
Nome 

Address. 

. Hote 


. Zone 


City 


‘Dom ps OT ee 


TUBE PLACEMENT CHARTS 

14. Top ond bottom views are shown. Top view 
is positioned as chossis would be viewed from 
back of cabinet 

15. Blank pin or locating key on eoch tube is 
shown on placement chart 

16. Tube charts include fuse location for quick 
service reference 


TUBE FAILURE CHECK CHARTS 
17. Shows common trouble symptoms ond ind 
cates tubes generally responsible for such 
troubles 
18. Series filament strings ore schematically pre 
sented for quick reference 


COMPLETE PARTS LISTS 


19. A complete and detailed parts list is given 
for each receiver 
20. Proper replacement parts ore listed, to 


gether with installation notes where required 
21. All parts are keyed to the photos and sche 


matics for quick reference 


FIELD SERVICE NOTES 
22. Each Folder 


servicing in the customer's home 


includes time-saving tips for 
23. Valuable hints are given for quick access to 
pertinent adjustments 


24. Tips on safety glass removal and cleaning 


TROUBLE-SHOOTING AIDS 
25. includes advice for localizing commonly re 
curring troubles 
26. Gives useful description of any new or 
unusual circuits employed in the receiver 
27 . includes hints and advice for each specific 
chassis. 


OUTSTANDING GENERAL FEATURES 
28. Each and every PHOTOFACT Folder, re 
gardiess of receiver manufacturer, is presented 
in o standard, uniform layout 

29. PHOTOFPACT is a current service 
have to wait a year or longer for the data you 
need. PHOTOFACT keeps right up with receiver 
production 


you dont 


30. PHOTOFACT gives you complete coverage 
on TV, Radio, Amplifiers, Tuners, Phonos, Changers 
31. PHOTOFACT meointains 
bureau for the benefit of 


on mquiry tervice 


ts customers 


HELPS YOU EARN MORE DAILY 
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SHAV-PAK 
LOW PRICE! 


NE 


SHAVE IN THE COMFORT 
OF YOUR CAR, 
Boat or Plane! 


Specially Designed for 
Operating Standard A.C. 
Electric Shavers in 
Automobiles, Buses, 
Trucks, Boats, and 
Planes, 


ouTPuT 
WATTAGE 


as 


MIGHTY MIDGET 
INVERTER 


WITH GREATER OUTPUT 
DICTATE REPORTS ACCURATELY-PROMPTLY! 


make your car, boat or plane 
a “rolling office’’ 
with ATR INVERTERS 


for changing your 
storage bottery 
current to A. C 


GLECTRICITY 


Plugs into 
Cigarette ti 
1a9 on Dash 


. 192 AND UF vw 7 ie — 


a > 
UST PRICE “s 
ATR INVERTERS . . . 


especially designed for operating 
standard 110 volt A.C... . 


# DICTATING MACHINES © TAPE RECORDER 
@ ELECTRIC RAZORS @ WIRE RECORDERS 
6-DME 


Sur ust 
at eves 3 Dina 
115 volts 19.95 
6H-DME 115 volts 0 7 29.95 
Abeovr Deae alse available for 12-volt operation. 
See your jobber on write factory today 
for complele information 
American Tetevision « Ravio Co. 
2 Products Sime (991 


eatery 
SAIWT PAUL t minNEOTA~U 8A 


TvPt 
wa 
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| sonnel 


| gineer for 
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| Hazeltine 
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JOHN V. ZUCKERMAN is the new man- 
ager of personel and plant services at 
Ampex Corporation, 


| Redwood City, Cali- 
| fornia manufacturer 


of magnetic tape re- 


| corders 


For the past five 

Zucker- 
man has been con- 
ducting audio-visual 
work and personnel 
management for the Air Force and 
Army. He was associated with Stan- 
ford University for four years, in 1947 
and 1948 as director of the audio- 
visual aids and radio training pro- 
grams, and in 1949 and 1950 in per- 
work 

During World War II, he 
with the OSS and the Armed Forces 
Radio Service. He holds graduate de- 
grees from Stanford 

. > * 

TELEVISION ACCESSORIES CO. has 
moved to Scottsdale, Arizona from 
Arlington, Va. The new address is Box 
368 L & M ASSOCIATES, sales and 
engineering representatives, have 
opened new offices at 253 Boulevard, 
Hasbrouck Heights, New Jersey <* 
OLSON RADIO WAREHOUSE, INC. of 
Akron, Ohio has opened a new store at 
423 W. Michigan Street in Milwaukee, 
Wisconsin. The company now has 
warehouses and stores in Chicago, 
Cleveland, Akron, Pittsburgh, and Mil- 
waukee 


served 


* * ~ 


EDMOND SHERMAN, formerly chief en- 
Tele-King Corporation, has 
Transitron, 
New York 
City in a_ similar 
capacity 
He has also served 
engineer 
on equipment for 
Electron- 
ics Corporation, as 
project and chief 
engineer for leading manufacturers of 
government electronic equipment and 
commercial and television re- 


joined 


radio 
makers 

Mr. Sherman holds his degree in 
electrical engineering from New York 
University 


* > * 


DAYSTROM, INC. has merged with 
WESTON ELECTRICAL INSTRUMENT 
CORP. which will be operated as a 
wholly-owned subsidiary. WESTON op- 
will be continued under the 
same management and the company’s 
name will be retained on its products 

MAG-ELECTRIC PRODUCTS, INC. of 
Hawthorne, California, manufacturer 
of magnetic amplifiers, regulated pow- 
er supplies, transformers, etc., has ac- 


erations 


quired all of the assets of MAG-ELEC- 
TRIC NETWORKS, INC. manufacturer of 
radar components, etc METROPOL- 
ITAN SOUND SYSTEMS, INC. has been 
formed at 216 W. 14th Street, New 
York 11, N. Y., as a successor to SOUND 
SYSTEMS, INC. ... WESTERN UNION 
TELEGRAPH COMPANY has acquired a 
one-third interest in MICROWAVE AS- 
SOCIATES, INC. of Boston .. . ELGIN 
NATIONAL WATCH COMPANY has be- 
come the nation’s largest manufac- 
turer of high precision relay switches 
with the purchase of ADVANCE ELEC- 
TRIC & RELAY CO. of Burbank, Cali- 
fornia. The firm purchased NEOMATIC, 
INC., Los Angeles relay company, last 
October and two months ago purchased 
AMERICAN MICROPHONE CO. of Pasa- 
dena. 
* . a 

ROBERT B. DAVISON has been appointed 
distributor sales manager of 
Electric Company 
of Los Angeles 

He joins the firm 
with a wide back- 
ground in sales and 
jobber organization 
With the exception 
of two periods spent 
in the military serv- 
ice, he has engaged 
in selling and manufacturers’ jobbing 
activities in hardware and electrical 
products. Most recently he was sales 
manager for Pacific Electricord in Los 
Angeles. 

Mr. Davison 
quarters at the 
les plant. 


Cannon 


will make his head- 
company’s Los Ange- 


= * * 


WILLIAM R. McQUISTON is the new 
sales manager for JSHlectronic Engi- 
neering Company of California. He has 
been with the firm for the past six 
years . Rola Company, Inc. has ad- 
vanced £E. C. SLAUGHENHAUPT to the 
post of vice-president in charge of 
manufacturing and promoted KEN- 
NETH E. PHILLIPS to the position of 
vice-president and director of pur- 
chases N. L. JOCHEM, who has 
been with Radio Company for 
the past twelve years, has been upped 
to the position of director of engineer- 
ing ALFRED E. BOURASSA is the 
new merchandising coordinator at 
CBS8-Hytron of Danvers, Mass 
Radio Condenser Company has 
pointed ALBERT G. SHAFER to the 
of vice-president in charge of its West- 
ern Division. He will be in charge of 
the company’s plants in Watseka and 
Hoopeston, Illinois. He has been with 
the firm 24 years . Magnetic Record- 
ing Industry Association, a trade group 
made up persons and companies en- 
gaged in the manufacture of magnetic 
recording equipment and media, has 
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White yen peel ty 


adio to step into @ higher 
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AT HOME in yov' 


experie nce 


Use your ob by studying 


paying te slevision | 


SPARE TIME 


> booms — in building of broadcasting stations, wu 

q yy er manufacture of black and white VHF sets, and 

President’ Rodio-Tele. sale of these sets to millions of families — but 

vision Training Awo- the biggest booms are yet to come. 

Cece. Cierce Soe! From my experience in the radio-television-elec- coved to We 

tronics field and my contacts in high places, | can My School fully OA. Bill. Write discharge 

tell you that past TV booms will look small compared to the booms under new Korean 
that will come with construction of new VHF and UHF stations and date on coupon: 


perfection of low-cost color television sets. 


These developments are just around the corner. If YOU want to be FREE FCC COACHING COURSE 

in on the ground floor for the jobs that will be created, now is the important for BETTER PAY JOBS requiring FCC License. You 
time to do it. You can keep your present job and study one of my get this training AT HOME and AT NO EXTRA COST. Top 
two NEW courses — FM and Television Technician Course — TV TV jobs go to FCC-licensed technicians, 


Cameraman and Studio Course. 

EARN while you LEARN 
Almost from the very start you con earn extra money 
while learning, repairing Rodio-TV sets for friends and 
neighbors. Many of my students eorn up to $25 a week 
.. pay for their entire training from spare time earnings 
start their own profitable service business. 


in Veterans 


These Courses — especially prepared for home study — will train 
you for top-paying jobs in the ever-expanding radio-television- 
electronics industry. You'll be able to write your own ticket to get 
a better pay job or set up your own business. 


aa 
EXPERT FM-TV TECHNICAL TRAINING x 


My FM-TV Technicion Course lets you take full advantage of your previous experience 
— either civilian or Armed Forces, YOU CAN SAVE MONTHS OF TIME. My FM-TV 
Technician Course completes your training by providing a thorough background in % 
Frequency Modulation and Television Theory and Practice 


You “Learn by Doing’, working with parts ond equipment | send you. Six large kits 

of FM and TV parts are given to you os part of the course. You build and keep a 

professional GIANT SCREEN TV RECEIVER complete with big picture tube (designed 

and engineered to take any size up to 21-inch) 

Upon completion of your training you may — if you desire — take two weeks of 

shop training at my associate resident school in New York City AT WO EXTRA COST! Soper Het 
Redic Receiver 


PRACTICAL TV CAMERAMAN 
AND STUDIO COURSE 


YOU GET —— 
us 
My TV Cameraman and Studio Course is designed to train TV Studio Technicians “oie 
and TV Cameramen, urgently needed today by Television Broadcasting Stations THESE FOUR 9 statioms 
throughout! the nation 
New TV Stations are now mushrooming throughout the country. Men whe can 
work as Audio Technicians, TY Comeramen, Microphone Boom Operators, Monitor 
Operators, Turntable Operators, Control Room Technicians con write their own tickets 
1 will train you for on exciting high pay job os the mon behind the TV camera. Work with TV stars in 
TV studios or “on location’ at remote pick-ups MAIL THIS COUPON TODAY! 


Available if you want it . . . one week of actual work with studio equipment & TV Cameras at my associate NO SALESMAN WILL CALL! 
resident school in New York City 


This course is @ MUST for those who wish to increase their technical knowledge of television operations 


My Radio-Fi-Television Technician Course is especially prepered for men with no previous experience or 
training. | have trained hundreds of men for successtul careers in rodio-television-electronics. Mony of them 
hed only @ grammar schoo! education and no previous experience whatsoever in the field 


Mr leonard C lene President Gent. 17 
RADIO-TELEVISION TRAINING ASSOCIATION 
57 feet 19 Sireet, New Yor 3 ¥ 


Deer Mr lene Mell me yor WOW FEE! BOOE, FREE SAMPLE i 0KON ond 
POEL wit: thet will thew me hew | com mobs OIG MONTY Om THLEWIiIOR ¢ 
wrderviend | am under ne abligetion end 66 seleumen will call 


PLEA PRT PLAY) 
Two weeks of intensive shop practice of my associate resident school is also included with this Course 
R a ( T! l r T | ‘ A ¢ l 
52 EAST 19th STREET « NEW YORK 3, N. Y. 
Licensed by the State of New York @ Approved for Veteran Training 
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metal-cased 


MULTIMETER 


‘ : 
gory hae to it iy , 
~ ® $090 tine” 


POCKET SIZE WITH A 4%” LENGTH SCALE 
an instrument of PERMANENT ACCURACY 
ina case that WON'T BREAK 
v AC CURRENT RANGES 
v SEPARATE RANGE & FUNCTION SWITCHES 
Vv SIMPLICITY . . . ONLY 2 JACKS 
v EASY-TO-READ, LARGE 4 COLOR SCALES 
¥ 43 UNDUPLICATED RANGES 
¥ MAGNETIC SHIELDING 
¥ 3% DC, 4% AC PERMANENT ACCURACY 


Accessories Available 
GENUINE LEATHER CARRYING CASE $5.95 PANEL MOUNTING ADAPTER $1.50 


"555" MULTIMETER 
$39. 95 complete with probes and batteries 
* at your PARTS DISTRIBUTOR 


PHAOSTRON COMPANY 151 PASADENA AVE. SOUTH PASADENA, CALIF, U.S.A, 
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named KENNETH R. ARVEDON to the 
post of executive secretary with offices 
at 135 East 44th Street, New York 
City ... JOHN E. BOYLE has been ap- 
pointed to the newly-created post of 
director of business planning for the 
Brown Instruments Division of Minne- 
apolis-Honeywell Regulator Company 
, James Vibrapowr Co. has an- 
nounced the election of P. T. MeCAU- 
LEY as secretary-treasurer of the firm 
He was formerly associated with Mo- 
torola, Inc... . EDWARD F. SHAVER is 
the new sales promotion manager at 
Jensen Manufacturing Company. He 
will be in charge of sales promotion 
and advertising activities for the com- 
pany S. R. MEACHAM has been ap- 
pointed assistant commercial sales 
manager for Aircraft Radio Corpora- 
tion of Boonton, N. J. He was for- 
merly with Bendia TelAutograph 
Corporation has named R. G. LEITNER 
to the post of chief engineer HIL- 
TON A. LEVONIAN is vice-president in 
charge of consulting engineering at 
The Kuljian Corporation 


. . 


R. F. WILLETT is the new general man- 
ager of Empire Coil Company, Inc., of 
New Rochelle, N. Y., 
flyback and trans- 
former manufactur- 
ing subsidiary of 
Storer Broadcasting 
Company 

He started with 
General Electric 
Company as a stu- 
dent engineer upon 
his graduation from Rutgers in 1937 
and spent five years with the firm 
working through design engineering 
central office sales, to district office 
sales. Since leaving G-E in 1942, he 
has been active in the electronics 
manufacturing field in sales and ap- 
plication engineering, advertising, and 
management. For the past three years 
he was plant manager at Essex Elec- 
tronics and prior to that spent five 
years as sales and application engineer 
with the F. W. Sickles Co 


* > * 


RADIO RECEPTOR CO., INC. has taken 
a five-year lease on the entire premises 
of the newly completed $750,000 fac 
tory building at 80 N. 5th Street in 
Brooklyn. It will be occupied by the 
Engineering Products Division of the 
firm ... New headquarters for ELEC- 
TRONICS CORPORATION OF AMERICA 
will be occupied late this year at One 
Memorial Drive in Cambridge, Mass 
The building provides 208,000 square 
feet of floor space and will house the 
firm's laboratories, administration, and 
sales offices. The company has another 
plant in Cambridge which will be re- 
tained ... A 100 per-cent increase in 
plant area for the manufacture of frac- 
tional horsepower motors, dynamotors 
etc., has been announced by MOTOR- 
DYNE, INC. of Monrovia, California 
Over 14,000 square feet have been 
added to the firm's plant at 2661 S 
Myrtle Ave... . PURNELL ELECTRONICS 
has recently acquired additional floor 
(Continued on page 129) 
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Become a top-notch television service technician 
Now... RCA INSTITUTES offers modern TV KIT 
with Comprehensive Television Servicing Course 


START to build with a TV Kit developed by The RCA Institutes’ TV Kit utilizes up-to-date 
one of America’s foremost radio-tv schools— circuils including: — , 

RCA Institutes. LEARN with simple step- e Synchro-Guide horizontal automatic frequency 
by-step instruction how to build a modern, SR, , 
large-screen receiver. TEST each stage, as you e Horizontal magnetic reaction scanning. 

build, and see how it works. Learn how © Latest defection einem. 
“trouble-shooting” is applied. FINISH your *° oe ee die 

Home Study Course ready and able toservice ° “*'# 84% ‘ow-notse cascode tuner, 

all make and model sets! 

Easy-to-follow instruction: sre planned and 
prepared for you through tne efforts of RCA 


Join the many thousands who have been 
successfully trained by RCA Institutes for a 
good job (or business of their own) in tele- 


Institutes’ instructors, engineers at RCA 
Laboratories, and training specialists of the 
RCA Service Company. 


RA 


vision servicing. 
BASIC KNOWLEDGE OF RADIO NECESSARY 
NO NEED FOR PREVIOUS TV TRAINING 


FREE BOOKLET! MAIL COUPON NOW, 


RCA INSTITUTES, INC., Home Study Dept. NK-7-55 
350 West Fourth Street, New York 14, N_Y. 


With no obligation on my port, please send me a copy of your 
booklet on the TV Servicing Home Study Course and Kit, 
| understand no salesman will call. 


Nome: 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 
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A BUY OF A bla hyls 


PORTABLE ELECTRONIC MEGAPHONE and AMPLIFIER SYSTEM 
COST YOURS 50 
uma US NAVY $1850 °° For ONLY BO? 


CHARGING RACK @ Powerful 20 watt amplifier! @ Pistol grip dynamic megophone! 


All Units BRAND NEW and GUARANTEED 


A complete portable 20 watt amplifier system at a fraction of its original cost! Quality is unquestionable— 
designed and bullt for the U. 8. Navy! Use on fishing boats—pleasure craft—trafMec control—parking lots— 
day camps—carnivals—sports events—life saving stations—any place where handling large crowds; or reach- 
ing large audiences is necessary. Unit operates from self contained rechargeable batteries—no power line 
connections necessary. May be set up permanently when used with charging rack. System consists of a 20 
watt 6 tube amplifier—in a waterproof portable metal case, an electronic megaphone, a battery charger power 
unit that operates on 110 volts AC/DC and on 12, 24, 48, or 96 Volts DC, 3 cell 6 volts storage battery, 
tubes, wy plugs and 30 page instruction and diagram book. Overall size complete 15%”113"x12”. 
Shpg. wt. 88 Ibs 


ELECTRONIC MEGAPHONE SYSTEM............+4+ es 
y 


a —— CASCADIAN 
AT LAST A COMPLETE LINE OF QUALITY TRANSFORMERS FOR TV BOOSTER 


EVERY TRANSISTOR APPLICATION AT A PRACTICAL PRICE! 
nev. rrice SHG 


0.6. Resistnase . | SALE 9.95 


Argonne 
_ 95 sinew. each } | Tye | = Ohms Ohms 


——— 
Input 200,000 1,000 3600 b Biggest Booster Buy Ever! 
Mickel wer} and Piticon . Input 100,000 5,000 3600 ' 
tess inations Input 100 000 1,500 CT § 3600 | 
‘Wing on" Mion Sop nowt | 100,08 1.509 ee zscx8°" | Famous Masco Cascode Booster!! 
“Color Coded i“. ind Driver 20,000 400 : @ Three tuned circuits—cascode! 
are river Pees re @ Golden Grid 6827 Pius 6/6 Plus rectifier! 
° 
Driver 5,000 i @ 35 db gain (56 times!) average on al! channels! 
Driver 000 A sensational new tunable VHF booster utilizing a spe- 
Driver 000 , “ cial low-noise circuit. Employs the new Golden Grid 
Ouipus | 19,000 “ae. 6BZ7 tube so well known for its use in cascode circuits 
Output | 5,000 Field pioneer and specifically designed for new low nolse- 
Output | 3,500 high gain front ends, Brings superior reception tw older 
Driver | 3,000 CT L type receivers. Single knob contro! for utmost simplicity 
Output 3,500 ih . ‘ . of operation. Signal strength is increased at least 56 
Input 2,000 CT times—35 db!—everage on all channels. Rack and pinion 
Output 2 000 permeability for precision stability Automatically 
Output | 500 CT switched on and off by TV set. Uses crose-neutralized 
Output aoe § r 4 636 and 6BZ7 whbes for maximum gain and bandwidth. 
guows | S00 os } ‘ U/L approved. For 110 volts AC, Wt. 5 Ibs 
Output 400 CT Py 9 95 
Output 6 CT F 5 Masce TVG-53.in lots of 3, Net 45 Singly, ea . 
Output 250 CT ‘ 
Gann | See Cr + RADIO RECEPTOR 
im 2 
inpwt | 3 , wo | Reon UHF CAVITUNER 


r Complete with 6 AF4, 
= - In awe wen 2.25 ~ 6827 ond 1662 
TR Al “ Singly, each 2.45 | 2s > ey Be UNF chenaata 14- 
TYPE CK.-721 ° ost advanced engineer- 
Actual Size . In lots of 10, each . . —_ ast bandpass pre select — 
Singly, each . . ‘ e— = oscillator. 
’ ‘ tu stab 
High Output TOP QUALITY / LAPEL uniformly reawane, ily. 
( ‘ high selectivity, low noise, 
Dynamic GRYSTAL MICROPHONE high gain. Completely shielded 


Seal 8 buildi ¥ 
Microphone MICROPHONE © REGULAR $14.00 VALUE! SS ee mo oe” “¥ 2th Wt 


: " COMPARE IT WITH wu st & : 1%" > Shoe. Wt. 4% Ide 
List Price ANY MIKE AT 2 te 3 OvruT ceva Ali TL-26...Lotw of 8, «a, 4.45 


Sat-00 TIMES THE PRICE © IDEAL GEmenar NY) ’ 
. $12.95) Puarose mine! )) Singly. es. 4.95 


High quality Dynamic microphone A quality crystal Microphone for BINOCULARS 
exceptionally fine for Public ad PA systems, house recorders, et Specially engineered crystal Micro NEVER BEFORE AT THIS PRICE 
dress recording, ete. Fiat reaponse Frequency response 30 woo phone Attaches wo lapel 


(inly 
66.16.0080 ope Impedance 40 eyetes. Output tevel 52 db s 4 diameter Exceptional IMPORTED DIRECT 
15% 1,000 eps 


output vides ample output for wee wit ‘ t response Output level 

Die cast metal se low gain amplifiers. Complete with , » chrome plated « ‘ Priem-Cooted Lenses 

equipped with 6 ff. of shielded 5 ft. of shielded cable. Shp i « attaching te . 

cable. Bhpg. wt. 3 ihe 1% Ibe ludes 5 of shielded bi @ All-Metal Construction 
PA-19—in lots of 12.45 PA-24—in lows of 3 @ Individual Focus 

singly, oa 12.95 singly, each , @ leather Case & Strops 


. 
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LAFAYETTE EXCLUSIVE! , 
DYNAMIC EAR PHONE ‘ Ly-t—, 
x 5 : Add 10% 
Fed, Tax 
A new lightweight plastic ear phone 
Cc ae Plast Base copectally imported by Lafayette to 
envi ring you the hig quailty of «@ 
@ynamic ear phone with the ease 
RECORDING TAPE and comfort of an almost weightless 
wt 4 wnit-—et a price less than half that 
Pm. ae. , conve of any « =~ unit. Pits tom 
mace a terrinc into ear seellent genettivity o 
deal with one of the leading 65 « Ideal for use with miniature § . rr ar ee 
manufacturers of recording tape] sets, hearing aids, transcribing. ete DC resistance 2000 ttt NEWYORK N.Y. 100SiuthAve 
to supply ws with their reguler ehms, impedance 5000 Ss at 1000 cycles Complete 


tape watch selle for almost with ft. plastic covered cord Sf. BRONX NY $42 E Fordham Rd 
wee + 
. a we TEE . )  WEWARK.N) | 24 Central Ave 


OL 
Paction OR YOUR MONEY , 
BACK. The finest. profession LOW IMPEDANCE MODEL FOR SILENT A PLAINFIFLD.M J | 139 West 2ne St 
al-quallity recording tape ottainablie. Highest performance LISTENING O vi > 
for thousands of playing Red Oxide Base in a emooth Will replace speaker on any radio set or ? Vv for silent : OSTONM 
uniform coating; greater signal strength; with maximum listening. by direct connection te secondary of output “ 80S ON ASS 110 Federal St 
fidelity; uniform frequency respense from 46-15.000 eps transformer. Impedance § ohms 


in tote of 10 rette -1.75 oa ms-100 
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The data that Launched 
Thousands of Careers 
is yours FREE to show 


HOW YOU CAN BE SUCCESSFUL 
IN RADIO-TV-ELECTRONICS 


Send for Your Booklet Today! 


7 OU CAN plod along for years, getting a paltry increase choose CREI courses for group training in electronics, at 
now and then, enjoying little security, finding your work company expense, among them United Air Lines, Canadian 
dull and drab Broadcasting Corporation, Trans-Canada Airlines, Sears, 


Then something happens. Things look up. You become Roebuck and Co., Bendix Products Division, All-American 
more confident. Your earnings rise. You feel more im- Cables and Radio, Inc., and Radio Corporation of America 
portant. CREI courses are prepared by recognized experts in a 

“Luck,” some may say practical, easily understood manner. You get the benefit 

“Contacts,” others may suggest. of time-tested materials, under the personal supervision of a 

But in your heart, you will know the answer: “Training.” CREI Staff Instructor, who knows and teaches you what 
And it all may have started the moment you filled out a industry wants. This is accomplished on your own time, 
coupon requesting a copy of a free booklet named “Your during hours selected by you, and controlled by your own 
Future in the New World of Electronics.” From this data will power. This complete training is the reason that grad 
you get knowledge of where you stand in Electronics. Tre- uates find their CREI diplomas keys-to-success in Radio, TV 
mendous expansion leaves this gigantic industry pleading and Electronics. CREI alumni hold top positions in Amer 
for trained men. Top manufacturers sold billions of dol ica’s leading firms. At your service is the CREI Placement 
lars worth of electronic merchandise in 1954. By 1960, the Bureau, which finds positions for advanced students and 
radio-electronics industry should do no less than 10 billion graduates. Although CREI does not guarantee jobs, re 
dollars per year, not counting mili- quests far exceed current supply 
tary orders Now is the time of decision for 

Today there are over 97,000 radio- CREI resident instruction (day or night) you. Luck will not propel you for 
is offered in Washington, D. C. New ward unless it finds you trained. 
classes start once a month. . , ; 
number of taxis are radio equipped pear: rest Contacts won't budge you an inch 
(at least 87,000): 32,000 civilian VETERANS: If you were discharged 


. after June 27, 1950—let the new G.I. 
planes have radio; 35,000 American Bill ‘ P . , . + 


equipped police cars; an even larger 


unless you have the skill to back 

- of Rights help you obtain CREI them up. The answer is: Technical 

ships have radio resident instruction. Check the coupon Training and willingness to learn. 
Today there are over 120,000,000 for full information. Together they will bring you in 

radios in use. There are 36,000,000 creased earnings in this new Age of 

TV sets and 428 TV .stations in Electronics. Fill out the coupon be 

operation. Color TV is coming into its own. Countless low. Mail it now. We'll promptly send your free copy of 

positions must be filled—in development, research, design, “Your Future in the New World of Electronics.” The rest 

production, testing and inspection, manufacture, broadcast- your future—is up to you. 

ing, telecasting and servicing. To fill these posts, trained 

men are needed—men who some- 

where along the line take time to 


improve their knowledge, their MAIL THIS COUPON Today! 


skills. Men who, today, perhaps, 


take two minutes to send for a 


booklet ~ CAPITOL RADIO ENGINEERING INSTITUTE 
“Your Future in the New World Accredited Technical Institute Curricula ° help us answer your re- 

of Electronics” shows you how  €fTF- !178, 3224 16TH ST., N. W., WASHINGTON 10, 0.C quest intelligently, please give 

CREI Home Study leads the way Pleas: ' , FREE , the following information: 

to greater earnings through the Booklet “Your Future in the New World of Electronics ~ : 

inviting opportunities described } ‘ ‘ j D ‘ 


ay 


above ’ 
However, CREI does not promise CHECK 
you a “snap.” With an accredited FIELD OF 
technical school such as this, you 
must study to convert your ambi GREATEST 
tion into technical knowledge you INTEREST 
can sell in the fabulous Electronics 
market. 

Since its founding in 1927, CREI 
has provided thousands of profes- 
sional radio men with technical 
educations. During World War II 
CREI trained thousands for the 
Armed Services. Leading firms 


July, 1955 


GOODBYE 


TO SYNC 


PROBLEMS 


Wo signal. ..a stable sweep cond: 
tion provides reference trace 


control 


Signal on Y-axis... monostable 
Sweep mode automatically assumed 


Triggered sweep (square-wave input) 
d by simply turning sync-level 


Typical TV signal (off-air pickup by 
receiver) across full CRT screen. Can 
be expanded acrocs X-axis if desired 


HYCON also brings you these test instruments 
ready for color TV servicing 


Model 617 


Model 614 


Mode! 615 


9” Oscilio- DIGITAL 
scope vivm™ 

Has 21 ranges (28 with 
High deflection sensitiv peak-to-peak scales); | Reads out in numerical 
ity (.01 v/in rms); 4.5 me | 642" meter; 3% accuracy | form no interpolation, 
vertical bandpass + 1 db; on DC and ohms, 5% on | NO reading wrong scale 
internal 5% calibratin AC; response with aux Has 12 ranges; 1% a@c- 


voltage, Flat face 3” CR 
for usable trace edge to 
edge. 


28 


iliary probe to 250 mec 
Test probes stow inside 
case, ready to use. 


curacy OC and ohms, 2% 
on AC. You CAN'T read 
this meter Incorrectly. 


HYCON mopeEt 622 
5S” OSCILLOSCOPE 


Now, Hycon brings you a really new oscillo- 
scope, particularly adapted to random signals 
or low duty cycle pulses. Its unique automatic 
triggered sweep reduces adjustments, makes 
synchronization positive, protects phosphors in 
the absence of signal. 


See and operate the new Model 622 
at your local electronic parts jobber. 


THE NEW 622 OFFERS... 


+ preset TV sweep frequencies 

« 6 mc (+3 db) vertical bandpass 

* 5” flat face CRT... undistorted edge to edge 
+ illuminated graticule with dimmer 

* electronically regulated power supplies 


* unusually light weight 
and 


* AUTOMATIC TRIGGERED SWEEP 


BASIC SPECIFICATIONS 


VERTICAL AMPLIFIER Ranges 
Frequency Response: 6 cps to 6 a. 10 cps to 300 he 
mc +3 db; down less than b. Preset H & V television @ 
0.5 db @ 4 mec 7875 and 30 cps 
Sensitivity: 10 mv rms (28 mv c. 60 cps, variable phase line 
peak-to-peak) per inch Type automatic triggered or 
input Impedance: 1 megohm, straight triggered (by switch 
40 mmf (+2 mmf) over entire ing 


attenuator range SYNCHRONIZATION 


internal, external, positive, 
negative or AC line 

CALIBRATION 

internal 60 cps square-wave .05 

volts peak-to-peak 1% 

Input impedance; 100k, 25 mmf = power REQUIREMENTS 


SWEEP CHARACTERISTICS 115 volts, 60 cycles, 175 watts 
Usable writing speed ...0.03 SIZE WEIGHT 
sec/in to .3 ssec/in 13% « 10%" « 18% 32 ibs 


Hhyeon Mfg. Company 


2961 East Colorado Street * Pasadena 8, California 


HORIZONTAL AMPLIFIER 

Frequency Response: 1.5 cps to 
500 kc 3 db 

Sensitivity: 75 mv rms (210 mv 
peak-to-peak) per inch 


“Where accuracy counts” 


ORDNANCE + ELECTRONIC TEST INSTRUMENTS + AERIAL CAMERAS - 
GO NO-GO MISSILE TEST SYSTEMS + AERIAL SURVEYS + BASIC 
ELECTRONIC RESEARCH + ELECTRONIC SYSTEMS 
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(ras ‘hd 


RADIO CONTROL 
DEMONSTRATION 


ane ae i | 


sie . ete tilt ae 
e222 — = r 


GN | 9/7 


ae : —— Yd, 


“Submarine, heck! It’s supposed to be an airplane!” 
Trade-ins are not always what they seem, either. That's why it will pay 

you, as it has thousands of others, to rely on the one and only “Sur- 

prise” trade-in policy popularized by Walter Ashe. For real satisfac- 

tion and money saving trade used (factory-built) test or communication 
equipment today. Wire, write, phone or use the handy coupon. 


ELMAC MOBILE RECEIVER. 
Dual conversion, 10 tubes, 
less power supply. 


GONSET “Super 6” Converter. 
Model 3030-6. For 6 VDC. 


Net $52.50. 
oc Model PMR-GA. For 6 volts. 
Model 3030-12. For 12 VDC. Net $134.50 
Net $52.50. 
Model PMR-12A. For 12 volts. 
Net $134.50. 


ECCO 10 METER TRANS-RECEIVER 


ELMAC AF-67 Designed for spot frequency use for 
TRANSCITER. emergency, CD, and net operation. 
Net $177.00. Completely self-contained including 


batteries. Transmitter uses 20 meter 
crystals. Fixed frequency receiver has 
regenerative circuit. Base loaded 36° 
antenna. Carbon mike input. 42 watt 
CARTER GENEMOTORS, “B’ power for mobile transmitters. input to final. With 5 tubes. Less mike, 


Model Input VDC Output VDC Net headphones, crystal, and batteries. 
450AS 6@ 29 A, 400 | 250 MA $50.70 MODEL HT-2. Net $74.50. 
520AS 6 28 A, 500 “ 200 MA 51.46 Z-3 crystal (specify frequency) 
624VS$ 6 © 464A, 600 “| 240 MA 52.32 Net $3.87. 
450BS 12 @ 13% A. 400 “ 250 MA 51.46 Batteries (2-M30 “B”, 1-2F “A**) 
5208S 12 @ 14A, 500 “ 200 MA 52.19 Net $4.76. 
All prices f. 0. b. St. Lovis © Phone CHestnet 1-1125 S  eisced dun thew eompean ates | 
' 1125 Pine Street, St. Lewis 1, Missouri ’ 
' Rush “Surprine” Trode ' ® 
' ' 
' (ob 4 4 4 
5 show ° ” w eq ° ed) H 
Te ’ Rush t ‘ e ’ 
' ' 
’ Nome ' 
RADIO CO 
ad : Add: : 
1125 PINE ST.« ST. LOUIS 1, MO. fim - ' 
(rr rTtTrrretrtrreerrrsprerrerererrererererereerettetirtrtrtttftfttt | 
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STROMBERG- .o10% 


TV set resi 


CARLSON’ 3 eo) 


LUXE VTVM vers 10 at EQuiP nt Position: 
(with 714” METER) " Veen, P. Fieles Ory Aliens ets ot O 
#214 KIT $34.95 
WIRED $54.95 


#4 
KIT $44.95 
WIRED $79.95 


NEW 2470 7” PUSH- 
LOSCOPE 


O8CIL 
KIT 879.95 
WIRED $129.50 


TESTER #625 
KIT $34.95 
WIRED 849.95 1,000 Ohms/Volt 
MULTIMETER #536 


MULTI-SIGNAL TRACER 
#148 KIT $19.95 
WIRED $28.95 


6V & 12V BATTERY 
ELIMINATOR & 
CHARGER #1050 
KIT $29.95 
WIRED $38.95 


~ 


A PROBE FOR EVERY 
PURPOSE 


KIT— WIRED 
$2.75 and up 
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By CHARLES P. COX, JR. 


INCE World War II, considerable 
interest has been displayed among 
both and 

amateur elec- 

tronic 


researchers 
alike, in 
detection 
and ranging of distant objects. In this 
connection, the author recently sug- 
gested a modified the circuit 
herein described to the Department of 
Army, Signal Corps Engineering Lab- 
oratories short distance 
radar for possible military use 

The photographs and circuits accom- 
the au- 
mode! of this 
nicknamed 


selected as a 


professional 
experimenters 


circuits suitable for 


version of 


as a means ol 


panying this article represent 
thor’s original workabl 
which 

This 


contraction of 


has been 
title was 
the phrase, “autodyne 
and ranging The 
frequency of approximately 500 mega- 
cycles was chosen as a compromise be- 
the desire for the 
wavelength with 

antenna 


de vice 


detection carrie! 


shortest 
sible the resultant 
small dimensions and the 
economy and practicability of construc 
afforded by 
ind associated components. This model 
proved that the was 
workable and could be 
much higher 


tween pos- 


tion conventional tubes 
design 
adapted to 


circuit 


frequencies, if desired 


Theory of Operation 


Those readers who are old enough to 


recall the earlier days of amateur ra 


dio 
autodyne 


communication will remember the 


circuit as a regenerative de 
tector which is so adjusted as to be in 


i ightly oscillating condition. Sucha 


detector can demodulate and amplify 
which 
percentage of the 
frequency of the detector 
frequency ide 


detector 


such 
are within ; mall 


tremendously frequencies 
cillating 
ius, the inc 


to beat 


oming is n 
with the local 
and the 

heard in the phones or spe 

while 


quency resultant audio 
note is 
satistac 
frequencies modulated 
utilized for 


reception of 


This arrangement not 
tory 
by voice musk 


many years for 


for carne 
was 
code sig 
to its 


nals dus and simplicity 
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Fig. 1. 


Front view of the author's “Audar’ 


unit. It is housed 


in a 740" x7%" x15" steel cabinet with carrying handle. 


eT Se ee a Oe eT 


Details on a unique, short-distance detection and ranging 


system which is suitable for small boats or private planes 


Audat depends 
detector to produce 


upon the oscillating 
a carrier frequency 
which emanates from a directional an 
tenna. This carrier is frequency modu 
lated at a constant rate of 
per a total deviation range 
5 megacycles bandwidth 
directed to the target 
is reflected back to the 
the detector, and 
itor ire 


60 cy les 
second ove! 
of about 2 
The « 
from whence it 


arrier is 
antenna, received by 
beat with 


queney 


the local oscill 
the oscillator 
diulated at a 
incoming 
differ 


frequency by a 


Since equency 


is frequency rm constant 
the 


iii times 


rate frequem A | it 
the lox | 


degree proporti 


Irom oscilla 
nal 
the 
Therefore, a 


frequency 


to the distance existing betw ' 
and the 
heterodyne 
duced which is proportional to the di 
ranged. If 
i amplified and 
© that a 
ed. it is 
down as 


and 


intenna target 


beat o1 pro 


tance this beat frequency 
converted 

speaker corn 

found that the audiblk 
the ranged distar 


goes | a thi 


yvoes 


power amp! 


ind speaker have been incorpo 
the design of the 
the distance 


Fig. 4 indi 


ble perception of 
In addition 
not 


ranged 
circuit which is 


ventional type of cycle-counter 
the 
The 


indicates 


we call beat-frequenc 
circuit 
isually the d 
ranged and may be calibrated in 


ol feet if » ce 


cul 


red 


Construction Hints 


at the « 

” omew hat por 

ke per lence 

oil w 
cabinet with | 
photograph of } 

(on the of the 


ounted 


fror 
heet ' 


the photos ! 
‘ ha 
‘ 


| pol oy 


were 


of the in 


ippo! 


nstrument for 


unlike the 


indi 


microammeter of th 


ited in 


be ing 


ite i 


con 


which 


itor 
ew 


tance 


terms 


Aeslect 


oscillator beat freq 
supply; the middle one—the beat fre- 
quency indicator, and the top chassis 
supports the oscillator, modulator unit, 
and beat frequency amplifier. The 
volume control, Ry» of Fig. 3, is mount- 
ed under the middle chassis with the 


y amplifier; beat frequency indicator; and power supply 


shaft protruding through the front 
panel and connected to the power am- 
plifier stage on the top chassis by 
means of shielded cable. Range switch, 
8, of Fig. 4, is likewise mounted on 
the front panel along with the meter, 


Fig. 3. The r4. oscillator and beat frequency amplifier circuit and parts list. 
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Rr-— 3900 ohm, Va w. res. 

Re 2200 ohm, 1 w. res. 

Re-—47 000 ohm, Ve w. ves. 

Ri 500,000 ohm pot (Beat Frequency Limit 
Control) 

Re 2700 ohm, 1 w&. ves. 

Re, Ree 47 000 ohm, I ow. res. 

Rr—30,000 ohm pot (Regeneration Control) 

Re 100,000 ohm, 1 w. res. 

Rue—100,000 chm pot (Audio Volume Con- 
trol) 


enn 6.5v 


Rie 270 ohm, 1 w. res. 
Cr—Magnetic capacitor (See text) 
Ce-—.003 afd., 600 ¥. mica capacitor 
Ca, Ca, Ce, Co—1 wfd., 600 v. capacitor 
Cy, Co—25 wid. 30 v. elec. capacitor 
Ce—002 afd., 600 +. mica capacitor 
Lr-—Antenna coupling loop (See text) 
Le—Plate line inductance (See text) 
Jr—R4. jack (AN-SO-239) 

—Shielded phono jack 
RFC, RFCs, RFCe—U AS. choke (See text) 
RFCy—10 my. +4. choke 
Tr—Audio output trans. 3000 ohms to +. «. 
Vr—6I6 tube 
Vr—6AVE tube 
Ve—6AQS tube 


power switch, and pilot light assembly. 
All other controls are mounted either 
on the individual chassis decks or on 
sub-panels which can be seen mounted 
on the two upper chassis decks in Fig 
2. The antenna is introduced by means 
of the coaxial connector, J:, mounted 
above the meter on the panel. 

Assembly and wiring is straightfor- 
ward and presents no unusual prob- 
lems to the skilled technician, although 
it is suggested that if a larger case, 
panel, and chassis decks are utilized 
the wiring will be made considerably 
easier, as the construction method 
shown required a degree of “cram- 
ming.” 

It should be noted that the oscilla- 
tor wiring, shown in Fig. 3, is to be 
kept as short as possible and should 
be mechanically strong for stability 
L. consists of a half-wave plate line 
made from two parallel #10 AWG 
tinned copper conductors spaced %” 
apart and each 3%” long. L, is a hair- 
pin loop of #10 AWG wire about %” 
wide and 1%” long and spaced about 
%” from, and parallel to the open-end 
or capacitive end of Le. Spacing of the 
hairpin loop, in relation to Ls, will be 
somewhat critical and will depend, to 
some extent, upon the antenna design 

The oscillator, after assembly and 
wiring, was shielded by means of an 
aluminum channel-type of chassis 
about 3” wide, 64%” long, and 14” 
deep. The speaker is bolted to the 
aluminum chassis and aligns with a 
4” hole cut in the rear panel of the 
cabinet. RFC, is an air wound r.f 
choke consisting of 19 turns of #20 
AWG enameled copper wire with an 
inside diameter of 3/16” and a finished 
length of %”. This choke is connected 
to the mid-point of the plate lines as 
shown in Fig. 3. RFC, and RFC, are 
likewise air wound r.f. chokes consist- 
ing of 12 turns of #20 AWG enameled 
copper wire, 3/16” id. by %” long. C;, 
in Fig. 3 is a magnetically-activated 
variable capacitor used in the APN-1, 
altimeter and readily available as a 
war-surplus item for a few dollars. 

The power supply, shown in Fig. 5, 
was designed to furnish 200 volts by 
adjustment of Rs, with a degree of 
freedom from line voltage fluctuation 
to the oscillator-amplifier section. Volt- 
age regulation in the beat frequency 
indicator section of Fig. 4 is main- 
tained by the OA2 voltage regulator 
tube. 

The antenna design may vary ac- 
cording to the individual preference of 
the builder and, indeed, the instru- 
ment could be utilized as a means of 
testing various antenna designs. The 
author used the helical, the yagi, and 
the folded dipole with reflector at var- 
ious times in experimentation. Best 
results should be obtained when the 
antenna and transmission line are both 
designed for about 72 ohms impedance 
and the antenna is made as directional 
as possible at 500 megacycles 


Adjustment and Operation 


The approximate mean carrier fre- 
quency of the completed unit can be 
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checked by disconnecting the energiz- 
ing lead to C, and adjustment of R, of 
Fig. 3 to a point where oscillation is 
just begun, as indicated by a slight grid 
current drain of the 6J6. This current 
should not exceed 5 milliamperes with 
the antenna connected. Lecher wires 
will now indicate the approximate car- 
rier frequency which should lie some- 
where between 450 and 500 megacy 
cles 

C, can now be re-energized and its 
amplitude and the resultant deviation 
of carrier frequency adjusted by means 
of R, of Fig. 5. Deviation can be 
checked by means of Lecher wires, by 
measuring the average a.c. voltage de- 
veloped across C, at any given setting 
of R,. By substituting a dc. voltage 
of like magnitude to C, with the Audar 
unit oscillating, the resultant frequency 
can thus be determined and the differ- 
ence between this frequency, and the 
average mean carrier frequency, mul- 
tiplied by a factor of 2 will indicate 
the total carrier deviation frequency 
for a particular setting of R 

If the antenna is aimed at a target, 
say 100 feet away, and R, of Fig. 5 is 
adjusted for a total frequency devia- 
tion of 25 megacycles (12.5 megacycles 
either side of the mean carrier fre- 
quency), then by use of the following 
formula: 


2D 


PL =3 X 10° 186,000 


5280 
where: F, = beat frequency in cycles 
to the speaker or beat frequency indi- 
cator, and D distance to the target 
in feet 

then: 

2 x 100 

F, 3 . 


186,000 * 5280 


1,000,000.000 


or 
F, 3» 


3 X 200, or F, 


1,000,000,000 * 0000002 


600 cycles 


This would indicate that a beat fre- 
quency of 600 cycles would be heard 
in the speaker when the instrument 
was ranging a target 100 feet from the 
antenna. If the distance is increased 
to 200 feet, then the frequency will 
increase to 1200 cycles; whereas, if the 
distance is made 50 feet then, the beat 
frequency will be about 300 cycles 

The beat frequency indicator circuit 
of Fig. 4 can be properly calibrated by 
means of an audio frequency signal 
generator. However, it should be noted 
that should the indicator needle de- 
flect with the input disconnected or a 
continuous deflection be noted 
spective of input frequency, the wiring 
should be checked for 
of oscillation between stages or 


irre- 


possible cause 
stray 
pickup of 60-cycle hum from the fila- 
ment supply or power supply. Range 
switch 8, of Fig. 4, when in position 1, 
should read exactly full-seale at 500 
cycles input frequency, provided that 
input voltage is of an amplitude of 1 
volt or more and less than 200 volts 
The meter scale reading on range posi 
tion 1 is calibrated by means of meter 
shunt, R Position 2 has a full-scale 
indication range of 5000 cycles and is 
calibrated by means of Ryu; whereas 
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Ri, Rr—220,000 ohm, VY, w. res 

Re, Re—100,000 ohm, VY, ©. res. 
Re—680 ohm, 1 w. res. 
Ry-——470,000 ohm, Vy w. res 
Re—150,000 ohm, I w. res 
Re—2200 ohm, 5 w. wirewound res. 
Re—35000 ohm, 5 w. wivrewound res. 
Riue—2700 ohm, 1 w&. res. 

Rir-200 ohm, 2 w. wirewound pot 
Ru, Ra, Riu—300 ohm, 2 w. wirewound pot 
Cr—16 wfd., 30 +. elec. capeacstor 


6 3v 


~ 


Cr 1 afd., 600 +. capacitor 

04 ufd., 600 +. capacitor 

004 afd., 300 +. mica capacitor 
0004 ald., 300 +. mica capacitor 
20/20 aid., 230 +. elec. capacitor 
Shielded phono jack 

D.p. 3-pos. switch (Range) 
0.100 dic. mcroammeter 

6AH6 tube 

6AQS tube 

GALS tube Ve 


“SST ESS AAA 


OAl imbe 


Fig. 4. Schematic diagram and parts list 


position 3 should indicate full scale at 
50,000 cycles and may be calibrated 
by Ru. Thus, as long as a carrier fre 
quency deviation of 25 megacycles is 
maintained, the distance measurable 
by position 1 of the range switch is 
from 0 to 83.3 feet; for position 2 
ranging distance is from 0 to 833.3 
feet; for position 3, ranging distance 
is from 0 to 8333.3 feet 

The instrument was found to be ac- 
well within 10% on all 
ranges. The maximum range seemed 
to extend to about 2500 feet 
water or flat terrain, provided the tar- 
get had a flat area facing the antenna 
which was in excess of at one 
square foot. This distance increased 
to about 3500 feet when used for rang 
ing planes in the air 


Possible Uses 


This instrument, it would seem 
would be of particular interest to the 
small boat owner who could utilize the 


curate to 


over 


least 


covering the beat frequency indicator. 


ability of the instrument to penetrate 
foe and darkness to 
lines, channel 
similar obstructions 


discern shore 


buoys, other craft, and 

With a suitable vibrator-type power 
supply the instrument could be used 
by small planes as an economical but 
accurate absolute altimeter. With the 
large area of the ground as a target 
it would seem that the upper altitude 
limit would be extended to about 5000 
In fact, the Audar unit 
in theory of operation, the ab 
solute altimeter but is simpler, more 
economical to construct and operate, 
and uses but a single antenna for both 
transmission and reception of the fre 
quency-modulated signal 

Other 


scribed 


feet or more 


favors 


than the uses previously de 
the construction of this unique 
instrument makes an interesting proj 
ect for the technician who enjoys ex 
perimenting with an electronic device 
whose uses are limited only by the 
range of the imagination ww 


Fig. 5. Circuit diagram and parts list for building the power supply for unit. 
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Rr-—68 ohm, , w. pot (Carrier Frequency De 
viation Control) 

Re 20 ohm, 1 w. wirewound ves. (Carrier Fre 
quency Deviation Control) 

Re—30,000 ohm wirewound pot 
Voltage Amplitude Control) 

Cr—8/8 aid., 600 +. elec. capacitor 

CH, CHe-—I30 hy., 30 ma. filter choke 

PLre—6.3 v., 300 ma. pilot light 


(Regulated 


Sr—S pita 
Tr—Power trans, 273-0-273 +. @ 30 mas 3+ 
@ 2 amps; 6.3 +. @ 4 amps iA Trad ROA 
could be used although its 6.3 volt winding 
ts underrated 
dary ts 


toggle switch 


Since the high-voltage secon 
considerably overrated, this trans 


The author 
S410 im this construc 


former should work satisfactorily 
used the Siancor PC 
tron) 
Vim GX5 tube 
Ve—6AQS tube 


1959 EMERSON 
TEST POINTS 


e— 


By HAROLD BERNSTEIN 


Service Manager 


Emerson Radio & Phonograph Corp. 


These new chassis have some unique 


features; using the provided test 


points will insure rapid servicing. 


MERSON’S new side-tuned chassis 
F 120245-D, 120255-F, 120256-F, and 

120259-F used in Models 1130D, 
1106H, J, 1106L, N, 1104F, J, and 
1114D, F, utilize an extremely high 
efficiency horizontal deflection system 
and high-voltage supply. A filtered 
“B+” supply of only 125 volts is need- 
ed to energize the horizontal sweep 
and develop about 350 volts of “B+” 
boost which is then used to insure ade- 
quate sweep and high voltage. This 
low operating voltage can be supplied 
by a single selenium rectifier and an 
a.c. input of between 105 and 125 volts 
The model 1130 using chassis 120245-D 
is an a.c.-d.c. model 

The rest of the circuitry used in 
these chassis is fairly conventional ex 
cept for the use of a sound reflex cir 
cuit and a low-voltage deflection sys- 
tem. By taking the 4.5-mce. intercar 
rier sound beat from the output of the 
video detector and feeding it back to 
the second Lf. stage where it is ampli- 
fied and fed directly to the sound lim 


iter, a sound if. amplifier tube is saved 
without any change in over-all per- 
formance. This is accomplished sim- 
ply by using two resonant circuits in 
the grid circuit and two resonant cir- 
cuits in the plate circuit of the second 
if. stage. One plate and grid circuit 
is made resonant at about 44 mec 
while the other plate and grid circuit 
resonates at 4.5 mec. This stage will, 
therefore, amplify 40-mc. signals as 
well as 4.5-me. signals without any in- 
teraction between the two 

Few test points are needed on the 
top side of the chassis in 
since one section of the bottom of the 
cabinet is removable, as shown in Fig 
2, making approximately 90 per-cent 
of the components and all of the tube 
sockets (except for the tuner) accessi 
ble. Therefore, aside from a tuner test 
point (which indicates if the r.f 
lator is working and should measure 

1 to 5 volts), a “B+” test point 
(125 volts on one side of the bright 
and a horizontal oscilla 


sets 


these 


oscil- 


ness control) 


Fig. 1. The Emerson mode! 1106 side-tuned 
TV receiver, using the new 1955 chassis. 


tor alignment point, all others are ac- 
cessible from the bottom of the chassis 
while it is still mounted in the cabinet 
Table 1 indicates the test 
points and their uses 

In the event that 
tube should open up in a 
tubes whose heaters aré¢ 
series, the heaters of all tubes are ex- 
tinguished. Therefore, irrespective of 
which heater fails, picture and 
sound are lost and a new simple ap- 
proach must be made to locate the de 
fective tube. Tube substitution is one 
method, but this is Following 
are simple quick checks which can be 
made by the technician in the home 
Two methods are given—one from the 
top of the chassis and one from the 
bottom of the chassis 

To locate open heaters from the top 
of the chassis, use an ohmmeter or 
continuity checke1 The ohmmeter 
should be set to a low and no 
more than a 3-volt battery used in the 
continuity checker. This is important 


various 


a heater of one 
group of 
connected in 


tube 


slow 


scale 


= Fig. 2. The bot 


tom view of a new 
Emerson side-tuned TV 
receiver with one sec- 
tion of the bottom of 
the cabinet removed. 
The test points indicated 
are listed in Table 1. 
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Fig. 3. Tube and => 
parts layout of the top 
of the Emerson chassis, 
The heater wiring dia. 


gram for all of the se- 
ries tubes is shown in 
the picture-tube outli 
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use of the test points shown in Fig. 2. 


TEST 
POINT 


Tuner test 
point (top of 
chassis). 


Power supply 
125-volt point 
(junction of 
filter choke 
and 120-ohm 
resistor). “1” 
on Fig. 2 


A.GC., pin 1 
of V,, 5U8. “2° 
on Fig. 2. 


Sound 

limiter, pin 

2 of V.. 5U8. 
3” on Fig. 2 


Sync separator 
pin 9 of V;. 
5U8. “4” on 
Fig. 2 


Vertical os 
cillator, pin | 
of V.. 6SN7 

5” on Fig. 2 


Horizontal 
oscillator, pin 
5 of 25CD6 
GA. “6” on 
Fig. 2 


Pin 4 of 6SN7 
Vv.. “7” on 
Fig. 2 


NORMAL 
READING 


—Il v. to 
—5 v. 


8 v.to —6 
v., depends on 
signal 
strength 


2 v. to 18 
v.. depends on 
signal area. 


24 

30 v. 
depends on 
setting of 
contrast 
control. 


to 


Sv 
l4yv 


to 


SYMPTOMS 


Weak or no 
picture. No 
sound. 


No sound, no 
raster. 


Small raster, 
weak picture. 
low brightness. 


Weak or no 
picture. No 
sound, Raster 


OK. 


Picture bend 
buzz in audio, 
video over 
load, or weak 
picture and 
sound in 
strong signal 
area. 


No sound, 
picture and 
raster OK 


Poor or no 
vertical and 
horizontal 
sync. Picture 
and sound OK. 


No vertical 
sweep, insuf 
ficient vertical 
sweep, and/or 
vertical fold 
over 


No high volt- 
age (no raster) 
due to detec 
tive horizontal 
oscillator 


CIRCUITS 
INVOLVED 


R.F. oscillator. 


Power supply. 


Power supply 
or circuits 


which it feeds. 


LF. circuits. 


Tuner, Lf. 
circuits, or 
a.q.c. circuit. 


Sound limiter 
and reflex 
sound trans 
formers. 


Sync separa 
tor and video 
amplifier. 


Vertical multi 
vibrator. 


Horizontal 
oscillator, 
horizontal 
cont.ol tube, 
B.” circuits. 


TEST PROCEDURE 


Grid conduction of the mixer due 
develops this voltage which varies from channel to channel. 
Check other channels, if OK, change oscillator strip of affected 
channel; if not, check voitage to the tuner. This should be 115 
volts. If it is much lower, disconnect the “B+” input to the 
tuner and measure the “B li OK, then there is a short 
in the tuner, If still low. check the power supply. 


to the oscillator voltage 


again 


Check fuse, 5-chm surge and rectifier. If tuse keeps 
popping. check “B points for shorts. Disconnect electrolytix 
filter capacitors and reconnect one at a time 


resistor 


Resistance from 125-volt point to chassis should be 16,000 ohms 
If lower, find which feedline has a short. In the event that the 
short appears only when the set is on, disconnect all leads trom 
the 125-volt point and add one at a time until the voltuge is 
materially reduced 


If a.g.c. is over 10 volts negative, an Lf 
cillating. lf a.g.c. measures high on a 
if. stage may be regenerative. Check the dress of components 
near detector, the alignment of the if. stages. and the screen 
bypass capacitors 


stage is probably os 
weak signal, then oan 


For severe picture overload 
circuit. 


check components in the a.gu 
If picture and sound are weak where they should be 
strong, then the signal is not getting through the tuner or if 
circuits. Voltage and resistance readings on tuner and i.f. stages 
(if. coils included) should indicate the trouble 


Good reading means cudio is getting to this point. If reading is 
low on a strong chanhel, then trouble is due to alignment or re 
flex transiormers. lf reading is normal but varies trom channel 
to channel and is lower on unused channels, the trouble is in 
the following stages. Check pin § of V. (44 v.) and pin 3 of V 
(105 vv.) 


lf the reading is OK 
overload (rt 
inverter circuit. If 
between plate of 


the trouble may be due to severe video 
it.. or video amplifier) phase 
the reading is components 
video amplifier 


or to detective sync 
check 
grid of sync 


incorrect 


and separator 


If the reading is OK. check capacitor 
cathode of the vertical output tube to the chassis. Check 
the .1 »lid. capacitor in the grid circull and the vertical output 
tube and the vertical winding in the dellection yoke. In the event 
that the reading is incorrect, check the “B at pin 2 of V. (10 ¥ 
to 70 v. depending on size contro! setting B ai pin J of V 

(118 v.). and the 01 pid... 001 »id.. and .0047 capacitors in 
the circuit of V 


the 


also 


the electrolytik from 


uld 


If the voltages check, then the trouble is due to high voltage 
and not to the horizontal oscillator. In the event that the voltages 
are not OK, check the oscillator or boost circults. 
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Method of sound distribution that is 
most practical for multi-loudspeaker 


installations of practically any type. 


HE constant-voltage distribution 
system has been widely used by 
public utilities because of its inher 
ent advantages for power distribution 
work. The audio field, taking its cue 
from the utilities, may now realize for 
itself the many benefits to be derived 
from the “70.7 constant-voltage” audi 
power distribution system. The advan 
tages of this method are: (a) Elimina 
tion of impedance matching of the load 
to the line: (b) Ease of adding or r« 
moving a section of the load without 
resetting master gain controls (c) 
Ability to proportion the individua! 
sound outlets to fit specific local needs 
without upsetting other 
(d) Reduction of audio power losses in 
attenuators by eliminating individua! 
speaker branch attenuators in favor ol 
vari-tapped constant-voltage trans 
formers; (e) Simplicity of choosin 
amplifier equipment through standard 
ized power output ratings on a con 
stant-voltage basis; and (f) Reduction 
of overload failures of sound units 
when “power matched” to a constant 
voltage line system 
These benefits stem from the fact 
that if the line voltage of the distribu 
tion network is maintained constant 
then the various speakers that are 
added to the line may be considered in 
terms of rated watts, rather than ir 
rated impedances. The loudspeakers 
used with this type of system need t 
be designated in wattage input steps 
to the unit for the 70.7 constant-volt 
age line feeding it. This is analogous to 
power type of equipment being rated 
in input watts for the power line volt 
age of 110 (constant) volts. Fig. 1 
illustrates such a sound driver de 
signed to operate at full efficiency not 
only on the constant-voltage system 
but likewise on constant-impedance 
systems if necessary 
It will be observed that the termina! 
board given on a 


local outlets 


designations are 
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University Loudspeakers. Inc. 


wattage 


70.7-volt tine 
his simply means that when connect- 


basis for the 


ed to the 20-watt tap, the driver unit 
receives 20 watts; or when connected 
to the 5-watt tap, it takes 5 watts of 
power. The sound output will 
naturally be in proportion to the power 
input. Accordingly, then, it becomes a 
simple matter to get the necessary 
sound power from such a unit by sim 
ply tapping into the right power rating 
terminals, from the 70-volt line. It will 
be observed, however, that these same 


audio 


terminals are also rated in terms of 
nput .mpedance across the 70-volt line 
vhich produces the indicated power 


We will have more to say concerning 
alternate ratings later, but 


et us sec 


first 
what we may do by simply 
wattage ratings of such a 
init for the constart-voltage system 

Planning a very 
much like laying out a lighting system 
In problems of illumination, one dete 
mines by experience or by photo-meas 
urements how much light is needed in 
ind how that light is to be 
Then appropriate light 
installed Similarly fo 
sound systems, one makes a survey ol 
the sound 


thes« 
using the 


sound system is 


riven areas 
distributed 
SOUTCES “ure 
needs by means of sound 
survey meters, or by experience, or by 
the use of available tables and litera 
ture, and a plan for the sound distri 
bution is developed that calls for spe 
ific sound powers to be delivered in 
given areas 

Fig. 2 
stallation 


illustrates a small plant in 

requiring three different 
levels of sound coverage as determined 
by the noise considerations of the vari 
us areas and the size of these respec 
tive areas. The busy office may require 


1 watt of audio power, the stockroom 


Over-all view o! the University drive: 
unit with a close-up of the wattage 
input steps for 70.7 constant-voltage 
line and the corresponding imped 
ances for these wattage steps as 
seen by the amplifier used in system 


Fig. 1. Drawing of the terminal board 
showing the wattages and impedances. 
ay 


10 watts, and the area 3 


watts. The 


factory 


project now becomes on 


of determining the means by whicl 
these different alues of audio powe1 
may be obtained. If the amplifier wer« 
i 70-volt constant-voltage type, the 


with the type of driver unit illustrated 
one would simply choose the 
wattage tap on the input 
board and the installation 
As simple as 
seems to be on paper, it is not in any 
way oversimplified. The design of th 
unit and its “powe 
matching” transformer 
of this system as simple as it sounds 
Although the transformer is rated ir 
it must present to the ampli 
fier some very definite impedance. The 
actual impedance that the constant 
voltage amplifier will see will be th 
impedance modified by the 
step-up ratio of the transformer. Fig. 4 
gives, in tabulated for: the prima 


propel 
termina! 
would be 


complete this procedure 


driver integral 


makes the us 


wattage, 


speaker 
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impedances of the transformer for the 
secondary impedance load of 16 ohms 
(which is the speaker voice coil im- 
pedance). These primary impedances 
ire the impedances that the constant- 
voltage amplifier actually sees, and the 
power that the amplifier will deliver 
into each of these taps will readily be 
derived from Ohm's law as shown in 
the tabulation. Thus, although the 
iser of this driver unit on a constant- 
voltage system doesn’t have to know 
what the impedance of the tap is from 
which he expects a certain power input 
to the driver, yet the designer of the 
init takes it into account 

Since the constant-voltage amplifier 
maintains its output at a constant 70.7 
olts irrespective of the impedance it 
es, one may indiscriminately run up 
nd down these transformer taps, se 
lecting input to the 


acoustical con 


whatever 
speaker best 
ditions without 


powel 
suits the 
ipsetting any amplifier 
One may 
loudspeakers in any loca- 
after the other, simply by 
them in (like an appliance) 
constant-voltage line 
without upsetting previously installed 
speaker inputs Furthermore 
loudspeaker may be adj 
the desired loudnes without upse tting 
the loudness adjustment of the other 
components. There is, of course, a 
practical limit to the number of speak 
ers that may be put across one ampli 
fier. This limit is naturally fixed by 
the total power capabilities of the am- 
plifier. Thus for a 100-watt amplifier 
iny number of speakers may be in- 
stalled provided that the total power 
drawn by all of them does not exceed 
100 watts 

The real value of this constant-volt 
age system cannot be fully appreciated, 
however, until one examines a typical 
installation of the constant-impedance 
rather type 
The constant-impedance installation is 
of course, the type where the total 
mpedance of the speaker system in- 
tallation must match the amplifier 
impedance for maximum power! 
put. Let us assume that we have two 
16-ohm impedance speakers to be in- 
talled in two different 
quiring different power 
both operating from 
fier. If the output 
amplifier is 8 ohms, then we may ar 
range the two speakers in a parallel 
circuit giving a resultant load im 
pedance of 8 ohms which will match 
the arnplifiers, as shown in Fig. 3. Now 
if on this constant-impedance system 
speakers is to be operated 
than the other, then 
will have to be put in 
this speaker branch as illustrated 

If 5 watts is to be fed into the un- 
ittenuated 16-ohm speaker, then the 
gain of the amplifier will have to be 
set so that the line voltage developed 
is close to 9 volts. But now, how about 
the speaker that only requires 1 watt 
of input power? In order to reduce its 
input power to 1 watt, the attenuator 
in its circuit must be turned down 


operating characteristics 
plant 


one 


now 
tion 
plugging 


icross the 70.7 


each 
sted to give 


than the constant-voltage, 


out- 


locations re- 
inputs, but 
the same ampli- 
impedance of this 


one of thes¢ 
at a lower power! 


an attenuator 
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until the voltage across the driver unit 
is 4 volts (even though the 
the attenuator still sees the 9 volts of 
the line). If the attenuator is matched 
in impedance to the speaker, then this 
16-ohm pad must be receiving a full 
5-watts input. But if it delivers only 
1 watt to the speaker, then 4 watts of 
audio power must be burned up in the 
attenuator. This is the price that must 
be paid in amplifier 
control by means of attenuators 

It will, of that 
this case is also an oversimplification 
of fact, for actually in a complex multi 
speaker installation of many branches 
these attenuator power losses may add 
up to a value that will make the initial 
power amplifier equipment large 
expensive simply to handle the 
uator In the simple ill 
problem just discussed 
er installation 
watts of audio would 
watts from the constant-voltage an 
plifier, but would draw 10 watts of 
amplifier power from the 
impedance type of amplifier for the 
same speaker power input 

Impedance matching ser 
purpose in life: to get maximum pow 
If we 


input to 


power for level 


course, be realized 


and 
atten 
trat ‘ 
the two-speak 
total of 6 


losses 


requiring a 


draw only ¢ 


constant 


ves only one 


er from a system have a system 
where impedance mismatch 
upset the power relationship 
there is no problem about impedance 
match. If the amplifier used in the 
system is of the constant-voltage type 
where the power delivered to the load 
is simply a function of the load im 
pedance and not the impedance match 
then we can throw away our problem 
of load matching. This is exactly what 
the 70-volt The 
loudspeaker itself is always across the 
full secondary of the transformer as 
shown in Fig. 4, but the primary is 
tapped so that when the 70-volt line is 
connected to a given section of the 
primary winding, the amplifier will see 
a given impedance, and will deliver to 
that tap a corresponding 
power, Thus, it 
if the full primary is put 
line, the voltage to the secondary is 
stepped down the most, giving a low 
power input to the speaker As the 
line is connected to smaller 
the primary of the transformer, the 
voltage step-down to the secondary is 
decreased, de 


does not 
then 


system accomplishes 


electrical 
will be observed that 


across the 


sections of 


veloping more voltage on 
the primary and consequently deliver 
ing more power to the loudspeaker 
However, since in setting these watt 
age ratings for the convenience of the 


Fig. 2. In planning a sound-system installa 
tion, the size of the area to be covered 
and the level of the background noise 
along with the reverberant conditions oi 
the room will determine the amount of au 
dio power required in each of the creas 
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Fig. 3. In constant-impedance type systems 
changes in speaker operating power are 
usually obtained by means of constant-re 
sistance attenuators which waste audio 
power and do not convert it into sound. 
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common 
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Fig. 4. The power delivered to the loud 
speaker trom thy 70.7 constant-voltage 
system is determiied by the translormer 
input impedance as seen by the line. The 
user of the system simply picks the de 
sired power, translormer does the rest 


user of the 70.7-volt system it has been 
necessary to definitely use the concept 
of impedance in the design of the unit 
we might just as well take full advan 
the impedance ratings of th 
sections of the 


tage of 
various constant-volt 
age transformer for applications wher« 
the 70.7-volt system is not 
but where instead the 
pedance system is in use. For 
ten such units, of the type illustrated 
in Fig. 4, may be connected in parallel 
across their 165 ohm input taps giving 
a total resultant impedance of 165 
ohms 

This will, of course 
cial power amplifier ratings of 
16 ohms. In this however, the 
power that each unit will receive will 


available 
constant-im 
instance 


match commer 
output 


case, 


be dependent upon the gain setting of 
the power amplifier. If this main power 
amplifier has sufficient power 
then any power from zero watts up to 
the rated unit input power of 30 watts 
may 
connected 


reserve 


when so 
The fact is that on a con 
stant-impedance basis the power input 
to the unit is continually 
pending entirely upon the gain setting 
of the amplifier no matter 


be applied to each unit 


variable, de 


what im 
pedance tap is used on the unit 
Take, for example, an amplifier 
has a 500-ohm output for a 
distribution 
down with 


that 
long line 
loaded 
units con 


104) 


such a line may be 
four of thes 


(Continued on page 
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SERVICING 


WITHOUT 
METERS 


a 


1S, a Sho ft 


By BILL BOUIE 


You can make a.c.-d.c. radio servicing pay if you use 


faster methods. Here's one approach that has worked 


ANY TV ervice techni 


neglected the el 


icing f nail 
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wirewound 150-ohn 4 
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Make sure that 
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capacitor a 


vatt resistol a“ irbon 
l-watt resistor; and 
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the parts are in 
the filter « 
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one 
good ‘ 
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Lay out, these 


pliers 


items on the workbench 


mi we are ready to begin 
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ope 
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ure 
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possible 
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Fig. 1. Shown here are all the 
items you need for servicing 

large number of defective a 
d.c. radios The resistors 
capacitors are 
voltage and comp 
tion tests. Of 
cases, you Will nee 


and 
used mainly for 
nent substitu 

in the tough 


Arse 


3 instruments 


and 
id 
to a high 


nt, the 


RADIO & TELEVISION NEWS 


st meth- 
ipply can 
potential 


the si 


Disconnect 


ind connect 


: availa Ww 
pe rep iced If still 
then attentio 
rectifier tubs 
on the othe 


le ! “ ¢’ 


capacitors ‘2 and Suspected 
re tors, R 
ing ther 
tor ome Y I » voltag 
to be 


switch 


f checker 


150-ohr te 


cours¢ \ al not p 


a dead } l An examina 
tion of the cir l “ig. 2 will readily 


indicate othe olr 1 power sup 
ply at which imper test 
A check on louds iker normal- 
ly comes next the spark 
produced 


lible clicks : . ) the speaker 


test for voita iY e 
a 
indicating tha hi init is operating 
Ar idditiona 
in be 
te 


Fig. 3. Using the 150-ohm wirewound re- 
sistor to check for voltage in the power 
supply. Momentary contact will produce a 
spark if voltage is present at test point. 
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Fig. 2. Complete schematic diagram of a typical a.c.-d.c. radio receiver. This 
is a conventional! 5-tube set using regular wiring and a vacuum tube rectifier. 


if the speaker is operating OK 
picking up the 
power line hum and feeding it 
to the speaker. The hum will be 
if the output tubs 


test you ar 


plify the signal by feeding 
grid of this stage Press the 
cone lightly for a test on the 
connections Examine the rin 


ire mounting to the 


Stage-By-Stage Tests 


You can now turn your attent 
a stage-by-stage test Use eit) 
)-ohm test resistor or the t 
capacitor to check for voltage 
plates and screen grids of the 
working back from output to inp 
do this, listen for 
peaker upon initial contact 
test lead. This will give you 
dea of the ability of the stag 
a signal. The plate of the 
audio stage, Vs, normally ope 
than the other t 


once again, a little experience 


les voltage 
you the normal \ re indi 


expect fro thi 


Fig. 4. Shunting a filter capacitor with 
the 8-ufd. electrolytic testing unit. To 
check for a shorted capacitor, disconnect 
one of the terminals of the suspect. 


tage to determine whether it is oj 


erat Connecting a test lead to the 


grid of the Lf tube and tapping th 

other end of the lead iwainst the 
sis produce clicks in the 

ind all following 

test produce mil 

from the 

r from the antenn 

connect ‘ to the 


stawe 
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rminal tunin 
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This test method can be 
well to produce i hu 
a better test o 


ised on the 
audio grids a 
in the speaker. For 
the audio stages, you can pick up 
hum signal from the a.c. line or fron 
a tube heater and couple it throug! 
youl O2-pfd 
plate 


test capacitor to the 
and control grids of these stag 
in turn. As you work back from the 
plate of the o tput tube the 
the speaker will increase with the 


hum 
creased each audio 
tube 

When the faulty 
found, the component substitution test 


amplification of 


stage ha been 

is made to isolate the defective part 

For thi test, use the O2-afd capac itor 

and the 150.000-ohm test resisto 
don page 127) 


Fig. 5. To test the speaker, feed a hum 
signal from the heater line to the pri 
mary of the output transformer through 


the 2 wid. paper testing capacitor 
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Why not stop "second guessing” your meters and 


calibrate them, now that you have time on your 


hands. Accurate-reading instruments save time. 


HE summer months are usually 
T manne by a slump in radio and TV 

service work and afford the alert 
technician an opportunity to attend to 
some of the chores neglected during 
the busy part of the year. Organizing 
the bookkeeping, restocking the parts 
shelves, and similar activities often 
wait for the summer months and many 
service technicians also look after their 
test equipment and tools at that time. 
Calibrating the various test instru- 
ments is another important job for the 
slack season. 

This article deals with the check and 
calibration work which the average 
service shop can do, without investing 
in expensive precision test equipment. 

Basically all the instruments in the 
service shop can be divided into two 
types: the generating equipment and 
the measuring equipment. Into the 
first classification fall signal gener- 
ators, sweep generators, oscillators, 
square-wave and pulse generators, and 
even test receivers which provide a 
test signal from a station. Measuring 
devices are all kinds of meters, tube 
testers, and oscilloscopes 

In the course of ordinary trouble- 
shooting these two types of instru- 
ments are generally used to measure 
or test each other's performance. Thus, 
the output of the sweep generator is 
eventually displayed on the oscillo- 
scope. The test set-up illustrated in 
Fig. 1A can be changed by removing 
the TV receiver and connecting direct- 
ly to a detector as shown in Fig. 1B. 
In this manner, the oscilloscope display 
is an indication of the sweep generator 
performance and output flatness. This 
ean be used for calibrating other gen- 
erators, as will be explained later. The 
oscilloscope itself is subject to calibra- 
tion and it may be necessary to cali- 
brate it before it can serve as a stand- 
ard of comparison 

This illustrates the fundamental re- 
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quirement of any calibration pro- 
cedure, and that is that some kind of 
standard, a known, accurate value of 
an electric parameter, must be used 
against which the other instruments 
can be compared. A standard for fre- 
quency and one for voltage, current, or 
resistance is required for the test 
equipment found in radio and TV serv- 
ice shops 


Calibration Standards 


Frequency standards for the calibra- 
tion of extremely accurate devices are 
usually called “secondary” standards, 
such as the type TS-173 frequency me- 
ter used by the Armed Services. Re- 
ceivers tuned to station WWY, the 
government-owned radio station which 
transmits code signals at accurately 
fixed frequencies, are also used as 
standards. For radio and TV work the 
broadcast stations themselves serve as 
frequency standards, since their accu- 


Fig. 1. Two methods for developing 
the output signal of a sweep fre. 
quency generator on an oscilloscope. 
The method shown in (A) is used for 
freq y calibrati of markers, 
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racy is the ultimate required from 
home receivers. In addition to those 
station signals, intermediate frequen- 
cies are also needed and these can 
usually be checked by comparison with 
crystal oscillators 

Accurate voltage or current sources 
are not quite so easily available. One 
of the simplest is batteries and neon 
bulbs or other gas-filled tubes. The 
accuracy of the battery voltage is un- 
fortunately dependent on the age and 
the state of charge, but gas-filled tubes 
are remarkably uniform in their firing 
voltages. In order to permit a variety 
of calibrations to be performed with 
the voltage standards, a set of accu- 
rate resistors is required. These re- 
sistors will also come in handy for the 
calibration of the resistance and cur- 
rent ranges. For this reason we rec- 
ommend a set of 2-watt, film-type re- 
sistors having an accuracy of 1% 
Suitable values are 100 ohms, 900 
ohms, 9000 ohms, and 90,000 ohms. 
These values can be combined to pro- 
vide a great variety of standard volt- 
ages 


Frequency Calibration 


When a sweep generator has an r.f. 
marker available, it should be cali- 
brated first and then it can be used in 
conjunction with the oscilloscope to 
help calibrate other signal sources. 

To check the calibration on a TV 
station, connect the sweep generator 
as shown in Fig. 1A. Tune the TV set 
to a local channel; tune the sweep 
generator to the same channel and ob- 
serve the scope presentation. In order 
to see the station sound and video car- 
riers as illustrated in Fig. 2, it may be 
necessary to reduce the sweep gen- 
erator output and increase the oscillo- 
scope gain. Now, tune the r.f. marker 
generator until the marker pip coin- 
cides with the station video carrier. 

Having followed thus far, the tech- 
nician now probably finds that the 
marker generator dia) indicates a fre- 
quency other than that of the video 
carrier. It may be possible to shift the 
frequency dial to correct the error, but 
this may throw off other frequency 
bands. The simplest method is to first 
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note down each dial reading and the 
actual frequency, and then decide after 
the entire unit has been calibrated 
how the correction should be made. In 
some generators there is an internal or 
external trimming adjustment which 
permits accurate calibration. Other 
units allow for calibration by a shift in 
the frequency indicating mechanism 
In either event, the manufacturer's in- 
structions should be carefully followed 

After the individual station signals 
have been fully utilized, it may be pos- 
sible to get lower frequencies directly 
from the marker signal by using the 
principle of harmonics. For example 
the RCA WR-39 TV calibrator has 
crystal calibration available at 2.5 mc 
und .25 me. which can be utilized in 
the following manner! that 
channel 4 is available and the setup of 
Fig. 1A is First, set the r-.f 
marker at the video carrier of channel 
1, 67.25 me. Next, turn on the .25 mc 
crystal and vary the crystal adjust- 
until the marker and 
crystal oscillator signals zero beat. (In 
the RCA WR-39, a speaker is provided; 
with other 
crystal oscil 


Assume 


used 


ment control 


earphones can be used 


units.) Once the .25 mec 
lator has been calibrated, the various 
i.f. frequencies can be checked by first 
zero beating with the 2.5 mc 
with the .25 m« 
curacy 

Other having 
built-in crystal oscillators can be cali- 
brated in the same manner if an addi- 
tional generator is used as the inter- 
Many 
radio 


and then 
crystal for final ac 


generators not 


’ 
Signal 


mediate or transfer oscillator 
of the r-.f 
work operate at 250 ke. and this is 
then mixed with the station carrier 
marker. Since the relative signal am- 
plitudes of the various generators will 
probably not be known in advance, 
some adjustment must be tried in the 
event that zero beats are not readily 
obtainable. If the signal is too weak 
the audio section of the TV set can be 
used as an indication of zero beating 
by connecting the two signals directly 
to the top of the volume control. Other 


generators used for 


methods of calibration are also possi 
ble, especially 
ment is readily 

A word 


where accurate equip 
available 
should be said here about 
the use of calibration charts or graphs 
Fig. 3A is a portion of a typical cali- 
bration chart, and Fig. 3B, a typical 
graph. The former is preferable when 
the same frequencies are always used, 
as in radio and TV servicing, while the 
latter is more suitable for experiment 
il work. A graph requires careful ref- 
erence and interpretation, while the 
chart immediately tells the exact fre 
quency at a glance 

Practice has shown that for 
chart 
next to the 


service 
hop operation the 
kept 


and in an 


should al 
ways be generator 


easily visible Some 
letter the 
top or side of the 


and forget about it 


spot 
technicians simply 

chart, paste it to the 
generator 


type or 


In less 
than three months the chart is usually 
and dirty. A much bet- 
ter solution is to sandwich the 
between two sheets of 


llegible, torn 
paper 
transparent 
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plastic and fasten this to the generator 
with strong wire. One really elegant 
service technician surplus mili- 
tary map cases for this purpose 


Voltage Calibration 


As previous articles in Rapio & Te.e- 
VISION News have pointed out, the 
oscilloscope is a voltage indicating de- 
vice and can be used as a voltmeter 
It is especially useful for a.c., but can 
be calibrated with dc. Usually, the 
vertical axis is used for voltage indica 
tion and this is calibrated simply by 
connecting a voltage of known ampli- 
tude to the vertical terminals 
Most of the voltage standards are d.c 
When a dc. voltage is applied to the 
oscilloscope terminals, the base line 
will jump up or down by a certain 
amount. This corresponds to the ap- 
plied d.c. potential. To calibrate the 
oscilloscope, therefore, simply 
a battery to the scope with a means 
for rapidly interrupting the circuit. A 
transmitting key or switch, as 
in Fig. 4, is sufficient. The 
scope presentation is shown in Fig. 5 
lines 
sents the applied calibrating 
If a 1.5-volt 


uses 


scope 


connect 


shown 
resultant 
the separation between repre 
voltage 
battery is used for this, 
adjust the vertical amplifier 
until the separation between 
traces is 15 divisions 


scope 
scope 
then the scope is 
1 volt per division. If the lines 
are separated by 3 divisions, then the 
calibrated for 1 volt per 2 
The other ranges can be 
calibrated in a similar 
larger 
tubes 


set for 


scope is 
divisions 
manner using 
voltage sources such as gas 
Regulated power supplies usually use 
a gas tube as the voltage reference be- 
cause this tube has the characteristic 
of maintaining a fixed voltage across 
itself. As an example, refer to the cir 
cuit of Fig. 6, which shows a VR105 
connected for calibration purposes 
This tube conducts and glows when the 
voltage across it 
Any 
in an increase of current through the 
tube but 
remains 
current 
peres 
Knowing that the voltage across the 
tube is 105 volts, we can calibrats 
d.c. meter against it or 
a voltage standard for the oscilloscope 
It is only necessary to rig up a circuit 
like that in Fig. 6, using the B 
from a TV set as a source, for exan 
ple and adjust the variablk eries re 
until the VR tube Then 
we know that the firing voltage is 
present. A voltage divider made 
the 1% precision 
Fig. 6 will allow 
the total 
available 
In addition to the VR105 
tubes are also available for 150 and 75 
volts, and a simple neon bulb like the 
NE-51 provides a drop of 51 
volts. Furthermore, it is possible to con 


exceeds 105 volts 


increase in input voltage results 
the voltage across the tube 
constant over the 


from 


range of 
about 5 to 30 milliam 


else use it 


sistor glows 
up of 
resistors shown in 
suitable fractions of 
calibration voltage to be 


regulating 


voltage 


nect several VR tubes in series, and use 
a much higher voltage. The accuracy 
of the VR tube method of calibration 
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Fig. 2. Scope trace using a sweep gen 
erator and a TV receiver tuned to an 
active channel. Note marker signal. 


Fig. 3. Two forms of calibration ref 
erences are shown here. (A) is a 
table which is direct reading and 
lists the most frequently used 
settings; (B) is a graph requiring 
interpolation for specific values 
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Fig. 4. Setup for voltage calibra. 
tion of an a.c. oscilloscope using 
an interrupted direct current source. 


Fig. 5. Actual scope presentation 
showing voltage calibration lines. 


probably does not 

this is sufficient for 

plications 
One of the 


(Continued on page 


exceed *=2%, but 
most service ap 
most useful aspects of a 
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Fig. 6. Voltage divider across a VE 
tube serves as source for three ac 
curate dsc. calibrating voltages. 
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PORTABLE TV PICTURE 


#S wa 


Fig. 1. The substitute 
picture tube assem 
bly shown here in 
use with a conven 
tional-type horizontal 
chassis whose CRT 
is bolted to the re 
ceiver cabinet front. 
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Build this picture tube substitute using the new 5AXP4 


tube, invaluable for servicing vertical chassis TV sets 


ITH the trend toward larger pik place these p 
Wire tubes and smaller chassis, more the dissass« 
manufacturers are mounting the bly nd ju 
picture tube on the cabinet. When the twenty minu 
picture tube is so mounted and the re pletely unproc uupled with 
ceiver need hop service, the techni the k of | 
cian is faced with the unenviable de picture 
cision of carrying the entire receiver 
cabinet and all, to the shop or di 
mantiing the receiver in the custome: 


i ind 


horne and carrying the parts pilecs since the 5AXP4 recs 


meal Most ‘ ice technician gri vas introduced by 


their teeth. remove the chassi focu ice technician ha had 


coil, yoke support voke ind ) ire tion to the proble 


| } ) cabinet 
tube, and when the set is repaired, ré mounted picture tube. W } ve SAXP4 


nee | 
the picture tube 
cabinet 
tment Once 
eT 


1dapte 


show! in Fig 
for the tube 
nector the 
hox 


The 


the 5AXP4 tube 


he left on a she 


ench out of the 


vill not affect the y 


the slight reducti 
olution caused by t 
will be too small t 
tule 

The 


2 
) 


Fig 
Alligator clips o1 
ible the ‘ 

quick! to 

the recel 

pict irs t 

yoke and 

into the chas 
connect to 

nost of the 

one make or t 

the exact voke rv¢ 
to plug directly 
lew instance the 


ly to the chassi UW 


the best expedient 
id it a conve! 
the 


tne wire 


repairing 


faster tl 


of ti voke and pi 


There is no exter 
SAXP4 ind conseq 


(Continued 


ne 


Fig. 2. Suggested universal yoke circuit 
for the picture tube assembly. The leads 
from the yoke should be four feet long 0 


Fig. 3. Dimensions and layout for the container holding the SAXP4 and 
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HE damping factor of an amplifier 

is defined as the ratio of nominal 

load impedance to actual output im 
pedance. The nominal load impedance 
is the value of impedance in which the 
mplifier should be terminated for nor 
mal operation For exan ple the 16 
should 
normally be terminated in a 16-ohm 
speaker or other load. Other values of 


ohm output on an amplifier 


load impedance will generally degrade 
performance. Howe" the actual out- 
put impedance amplifier is un 
related to this nominal impedance and 
the 16-ohm output tap of an ampli 
fier could represent any measured im- 
16 ohms t 
I is simple to measure the output 


pedance from 160 ohms 
impedance of an amplifier A signal 
voltage is introduced at the input and 
the output voltage is measured with 
no load on amplifier (keeping the 
gnal level ow the over 
Then a variable resistor is put across 
the output and varied until the output 


oltage has dropped to one-half of its 


load point) 


inloaded valu The measured d.c. re 
sistance of the \ able resistor which 
drops the o put to half 
equal to the ou 
amplifier If the voltage rises when 
the load is introduced, the output im 
and a 2 to 1 


voltage is 


im pe dance of the 


pedance is legative 
lange n oltage ’ ‘ the resistor 
ilue which is equal to the negative 
npedance 
Obviously ro output impedance 
innot be measured by this approach 
Therefore, a zero impedance is dete 
mined as the condition where the con- 
nection of any alue of load produces 
no change in output oltage 

Since the damping factor of an am 
plifier is equal to the nominal load im 
pedance divided by the output im 
pedance, the damping factor can be 
changed by controlling the output im 
pedance. Thus, varying the output im 
pedance gives ariable damping The 
damping factor can be made unity by 
making the output impedance equal to 
the load impedance It can be made 
infinite by making the output im- 
pedance zero. Likewise t in be made 


negative by iking the output im 


pedance neat ‘ 
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By DAVID HAFLER 
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ls variable damping a “must? Here are some pros 


and cons on this currently “hot” audiophile topic 


Intil recently the dampin 


of an amplifier was an incidental 


sultant of the design. Triode 
feedback had damping factc1 
ange of 2to4 


damping factors of 1 to 10 (depending 
feedback 


ule 


on the amount ofl 
More recent desiens using tri 
feedback or “U|tra-Lineat t 
feedback have had damping 
inging from 10 to 30 It wa 
felt that higher dampi 


more effective than lower 


design was aimed more at 


low distortion and imil 
than at achieving 
» of damping 
Now however, the latest 
plifier design is to provide 
controlling the damping factor 
control of the amplifier 
pedance. Variable dampir 
ing oF more ind more Commie 
piifter and the advertising « 
it herald it as a tremendou 
ind an absolute necessity for 
enthusiast Amazingly thes 
are inconsistent § since om 
mend high damping factor 
lower ones and even the 
damping factor is extolled 
worth while examining 
iriable damping, the n 
it is done, and its results 
perhaps, the role of 
n amplifier design 


derstood 


Why Variable Damping? 


Even though li dan 
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nothing to do wit! 
Variable dan 


troduced for the purpose 


tion has 
performance 
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NEGATIVE VOLTAGE FEEDBACK 


WEGATIVE VOLTAGE FEEDBACK 
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Fig. 1. The use of current feedback for damping factor control. Refer to article. 


as well as making the output of the 
amplifier independent of impedance 
variations in the speaker, 

A subgroup of “School C” believes 
in carrying the output impedance into 
the negative region to the point where 
the d.c. resistance of the speaker voice 
coil is cancelled out. In this way the 
total circuit impedance, including am- 
plifier and speaker, is approximately 
zero; and the speaker cone is rigidly 
coupled to the amplifier. This repre- 
sents the ultimate in damping, past 
which one cannot go 


How It Is Done 


Variable damping is accomplished 
through the manipulation of feedback 
around the output stage. Normally, a 
high grade power amplifier has nega- 
tive voltage feedback which lowers its 
output impedance. It is also possible 
to increase the output impedance by 
using positive voltage feedback, but 
this is basically an unstable mode of 
operation. It is practical, however, to 
use current feedback; and the effect of 
current feedback on output impedance 
is inverse to that of voltage feedback 
positive current feedback decreases 
output impedance, while negative cur- 
rent feedback increases it. It is use- 
ful, therefore, to combine voltage and 
current feedback to obtain a wide 
range of impedance control. 

Fig. 1 illustrates how voltage and 
current feedback can be combined to 
obtain any desired output impedance 
and damping factor. In Fig. 1A nega- 
tive voltage feedback is combined with 
positive current feedback to lower the 
output impedance and to increase the 
damping factor. In Fig. 1B the com- 
bination of negative voltage and neg- 
ative current feedback increases the 
output impedance and reduces the 
damping factor 

In each case, Ry is the cathode re- 
sistor of the stage to which feedback 
is taken. R., and Ry, form a voltage 
divider which controls the proportion 
of negative voltage feedback. R.,; is a 
resistor in series with the load. The 
current through the load and through 
R., produces a voltage across R., 
which is fed back to furnish current 
proportional feedback. R., must be 
made small or too much of the load 
power will be dissipated in it. Because 
it is small, it must be introduced in 
series with R, or else its shunting ef- 
fect would change operating conditions 
of the stage biased by R, 

The larger R., is, the more current 
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feedback there is. Also, changes in the 
load will produce current changes in 
R., and change in the current feed 
back. Therefore, such changes as shift- 
ing to a speaker of different output 
impedance brings about a change in 
output impedance and a corresponding 
change in damping factor, because of 
the change in the ratio of voltage and 
current feedback 

For those who are interested in ex 
perimenting with variable damping, it 
can readily be added to an “Ultra- 
Linear” Williamson-type circuit by 
using a 5 ohm rheostat for R.,;. This 
can consist of a 1l-ohm resistor and a 
l-ohm rheostat or potentiometer in 
parallel. If a wirewound control with- 
out a parallel resistor is used, poor 
contact at some points of rotation of 
the slider arm would make the effec- 
tive resistance increase and cause big 
changes in current feedback. This ef- 
fect is minimized by having a fixed 
resistor in parallel 

The circuit gives an approximate 
range of control of output impedances 
(on the 16-ohm nominal output) from 

12 ohms to +1 ohm if the current 
feedback is positive and +1 ohm to 
+15 ohms if the current feedback is 
negative. The total possible damping 
factor variation is from about 1.3 to 
+-1 and including infinity in this range. 
If a loudspeaker load is connected to 
the amplifier, its impedance variations 
might cause even more current feed- 
back, thus extending the range of con- 
trol. Unfortunately, large proportions 
of current feedback may cause insta- 
bility and oscillations. The experiment- 
er is warned that a wide-band a.c. 
v.t.v.m. or scope should be kept con- 
nected across the amplifier output 
when adjusting the damping in order 
to avoid instability which could dam- 
age the speaker system should too 
much current feedback be used. In 
particular, the use of positive current 
feedback can easily lead to instability 
irrespective of the amount of voltage 
feedback. Negative current feedback 
adds to the total negative feedback; 
and if instability is a problem, a reduc- 
tion of the negative voltage feedback 
can be made (by doubling the value of 
R.,, for example) to keep the total 
feedback within the range of satisfac- 
tory stability. Many circuits use 
ganged controls to vary both R., and 
R., simultaneously so as not to change 
the total amount of negative feedback. 
For the purpose of this article it was 
felt that such variants are of minor 


pertinence; and, therefore, they are not 
discussed. Of far greater importance 
are the end results of using current 
feedback to vary the damping of the 
amplifier 


Effects of Variable Damping 


The use of current feedback for 
damping factor contro! influences the 
performance of both amplifier and 
loudspeaker. The effect on amplifier 
performance is generally ignored in 
presentation of information on vari- 
able damping because the effects on 
speaker performance are more obvious 
However, some mention of what hap- 
pens to amplifier performance is justi 
fied since we are interested in thi 
over-all amplifier-speaker combinatior 
rather than one alone 

1. Amplifier performance: Lrrespec 
tive of whether feedback is of the 
voltage or current proportional type 
it influences the amplifier distortion 
Therefore, the addition of positive cur- 
rent feedback to an amplifier will in- 
cease its distortion; while adding neg- 
ative current feedback will reduce the 
amplifier distortion 

As mentioned, the use of positive 
current feedback will lead to instabil- 
ity if the output impedance is made 
too negative. Instability can also arise 
when too much negative current feed- 
back is added to the amplifier. These 
problems appear superficially unimpor- 
tant because the amplifier can always 
be checked for stability before it is put 
into service. Unfortunately, however, 
there is no certainty that laboratory 
stability will mean stability under 
home listening conditions 

The reason for this is that the cur- 
rent feedback varies when the load 
impedance is changed. Connection of a 
loudspeaker will give a different pro- 
portion of current feedback than will 
be obtained with a resistor. Connec- 
tion of a multiple speaker system with 
crossover network will cause drastic 
changes in feedback at the crossover 
frequency where impedance changes 
always occur. 

Even if variations in load impedance 
do not cause instability, they cause 
changes in frequency response. Ob- 
viously, when the feedback changes, 
the gain changes; and if this is a dif- 
ferent effect at different frequencies 
(as happens on complex loads), then 
there is frequency discrimination. 

2. Loudspeaker performance: When 
current through the load is fed back 
through the amplifier, any non-lineari- 
ties in load current are applied again 
to the load as part of the driving sig- 
nal. Thus if a speaker has non-lineai 
voice coil excursion, a non-linear driv- 
ing signal will be applied to the speak- 
er when current feedback is being 
used. This signal may either correct 
for the original non-linearity or it may 
add to it, depending on phase relation- 
ships. It has been claimed that posi- 
tive current feedback provides a phase 
relationship which reduces loudspeaket 
distortion by this type of cancellation 
of some of the distortion components. 
However, as shown in Table 1, there 
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reduction in distortion 
as the damping is increased, nor is 
there much difference in distortion 
when the damping is decreased with 
current feedback. Apparently, the ef- 
fect of variable damping on distortion 
is dependent on the type of speaker 
used, its baffling, and similar variables 
which make it difficult to generalize 

One experiment which can be readi- 
ly attempted with limited equipment 
indicates that under some conditions 
positive current feedback increases 
speaker distortion while negative cur- 
rent feedback decreases it. When a 
signal is fed into the loudspeaker, 
smother its output by putting a heavy 
cardboard the orifice of the 
baffle. This places an air load on the 
cone which changes the linearity of 
the voice coil motion. A corrective sig- 
nal should be in such phase that the 
amplifier delivers more output and 
pushes the speaker harder to overcome 
the smothering. Either more positive 
feedback or negative feedback 
would furnish the correct compensat- 
ing signal 

At most frequencies where this ex- 
periment is tried, the speaker imped- 
ance increases, the current through 
R., is decreased, and the current feed- 
back is Positive current 
feedback causes a reduction in gain 
and does not correct for the smother- 
ing effect; while negative current feed- 
back causes the speaker to be driven 
harder, thus correcting the effect. At 
the bass resonance frequency, however, 
the speaker impedance is decreased by 
the extra air load; and the correction 
effect is reversed. Therefore, this par- 
ticular type of speaker non-linearity is 
affected differently by different types 
of current feedback depending on the 
frequencies at which testing is done 
It is probably possible to pick frequen- 
cies and test conditions which can tip 
the scales in any direction desired by 
the experimenter 

Although the effects of different 
damping factors on speaker distortion 
ire not conclusive, the effects on fre- 
quency response are quite certain. The 
response of the speaker-amplifier com- 
bination increases with increases in 
impedance when the damping factor is 
low (and source impedance is high) 
and decreases with increases in imped- 
ance when the damping factor is high 
(and source impedance low). The re- 
sponse follows the impedance curve 
with low damping and is inverse to 
the impedance curve with high damp 
ing. Which is the more desirable re 
sponse curve? 

Evidently, if speakers are designed 
to operate with a _ low-impedance 
this is the best condition to 
If the speaker manufacturer sets 
his response specifications by observ- 
ing a fixed voltage the voice 
coil at various frequencies, the ampli- 


is no clear-cut 


across 


less 


decreased 


source, 
use 
across 
fier with zero source impedance (in 
finite damping factor) would duplicate 
the manufacturer's test conditions. In 
this higher impedance 
would cause response peaks at imped- 
ance peaks the 
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case a source 


such as bass resonant 


Frequency 
50 cps 
100 cps 
$00 cps 


5000 cps 


Amplifier 
Impedance 


Table 1. Loudspeaker harmonic distortion for various damping factors. Measurements 
made at absolute sound pressure at 500 cps of $4 db. Sound pressures at other fre. 
quencies are obtainable by reference to the response curves shown in Fig. 2 below 


frequency; while a negative source im- 
pedance Would cause a loss in response 
at impedance peaks. The correct re- 
sponse curve for a speaker will be ob- 
tained only if the speaker is operated 
as intended by its manufacturer 

Fig. 2 shows the response curve of a 
12-inch loudspeaker in the medium 
price category (near $30.00). These 
curves, taken with various damping 
factors, show that the frequency re 
sponse is intimately related to the 
source impedance. With high damping 
factors (low source impedance), there 
is a definite loss of bass and treble re- 
sponse. Experiments were also carried 
out with better quality speakers, and 
it appears that the effects of different 
damping factors are diminished with 
better grades of loudspeakers 

The higher the quality of the loud 
speaker system (including baffle), the 
smoother and less variable is the im 
pedance characteristic of the system 
With less impedance variation in the 
speaker system, there will 
changes in frequency response 
damping is changed 

The same situation holds for speaker 
damping. Better grades of speakers 
with more efficient and larger magnet 
structures will generally be critically 
damped with a damping factor in the 


be less 


as the 


Fig. 2. Frequency response with variation 
comparison of these responses. these three 


range of 1 to 4. Low cost, inefficient 
speakers may have much dc. re 
sistance that a negative source imped 
ance is necessary to bring the total 
circuit impedance in the range where 
the back e.m.f. generated by the 
coil is effectively short circuited. There- 
fore, except with the poorest types of 
systems, moderately low im 
pedances will supply sufficient damp 
ing to nullify overshoot and boom 
which are spuriously generated by un 
derdamped systems. Damping factor 
control over the range of 1 to 10 would 
cover the possibility of obtaining crit 
ical damping of better grade 
speaker Increases in damp 
ing factor past the condition of critical 
damping will have practically no effect 
on the damping of the The 
impedance contributed by the ampli 
fier after passing a damping factor of 
10 is so small compared to that con- 
tributed by the speaker that damping 
is unaffected by further reduction of 
amplifier source impedance 

Thus, after eliminating grade 
speakers, it appears that any damping 
factor of 10 or more will serve to pro 
vide satisfactory speaker damping 
However, speaker response wiil depend 
on the damping factor The 

(Continued on page 66) 
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The new RCA 21-inch round color TV picture 
tube is shown here in comparison with the 
old lSinch tube. The receiver with the 
larger receiving 
tubes lSinch tube. 


tube actually uses fewer 
the set 


than with the 


By HARRY E. THOMAS 


The cost of color sets is coming down, due in part 


to the great strides in tube reduction described here. 


HE rapid progress in color TV re- 
ceiver circuitry within the last year 


is particularly evident in the tube 
economies seen in the latest models 
For example, the reduction in tube 


RCA’s latest receiver, de- 
cribed in the March issue of Rapto & 
TELEVISION Nev is accompanied by 
although this 
only 28 tube envelopes instead 
of the 39 tubes 
15-inch set 
likewise 


count in 


improved performance, 
et uses 
used in their original 
Other manufacturers have 

reduced their over-all tube 
Also, in attaining general im 
provement in reproduction, all 
use stabilized color 


count 
{ olor 
models now phase 


circuits and employ improved picture- 


trols have also reached high degrees of 
flexibility equalling the convenience 


standards existing in 


present mono- 

chrome receivers 
Color picture tubes themselves have 
likewise hown remarkable improve- 
ment among which are large size 
color screens of up to 250 square 
inches using a light, round, metal tube 
blank: an adjustable magnetic field 
equalizer affecting the whole picture- 


tube screen irrespective of extraneous 
effi- 
temperature- 

within the 


magnetic fields: a shorter, more 


cient electron gun: and 


compensated components 
picture tube itself. 


In summarizing, the most important 


tube circuit Tuning and color con- contribution to receive! circultry is the 
Fig. 1. A pentode low level demodulator circuit of the type used in early color 
receivers. Note the matrix section and the adder tubes, not used in later sets. 
4 
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BROUGHT 
UP TO DATE 


high level demodula- 
Two triode demodulato (in one 


plus 


development of 
tion 


envelope) itable transformer 


a 5u 


and coupling networks handle large 
enough signals to directly drive the 
grids of the picture tube. This results 
in savings over old-style circuitry of 
one demodulator tube, three addet 
tubes, three amplifie three restorer 
diodes, a phase splitter ind a phase 


inverter. Even when using double sec- 


tion tubes in old circuits, this results 
in a saving of six tube envelopes. This 
type of demodulation provides im- 


proved linearity, better n 
stability, and assures color 


iintenance of 
processing 
which is independent of tube charac- 
teristics 

Further comparison of low level and 


high level demodulation systems is par- 
ticularly interesting in that two types 
of low level systems have bes used 

one involving pentodes and one using 
double diodes Figs. 1 and 2 show two 
early pentode circuits where the chro- 
minance signal in both cases is applied 
to the demodulator control grid while 
the in-phase and quadrature c.w. gat- 
ing signals are applied to the respec- 


Note in Fig ) that 


tive suppressors y 
the demodulator is a 6AS6 tube 


whose 


suppressor characteristic is specifically 
tailored for gating applications 

Fig. 3 shows double diods employe d 
as gating tubes in the demodulator cir- 


r 


cuits of a difference color TV 


These circuits 


receiver, 


ulso require additional 


amplification between the demodula- 
tors and the picture-tube rid The 
circuits of Figs. 2 and 3 combine mat- 
rixing steps within the demodulator 
and amplifier circuits, thus eliminating 
adder, phase splitting i erter 
tubes which are necessary in the /] and 
Q signal system of Fig. 1. F lisa 
schematic of the high level triode de- 


modulators 
ceiver 
Another improvement and saving in- 
volves the convergence With 
suitable magnetic coupling directly 
from the horizontal and vertical output 
amplifier circuits, it is pos 


used in the new RCA re- 


syste! 


ible to elim- 
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COMPRESSOR 


By ALLAN M. FERRES, ex-w2csT 


Add this effective unit to your present ham transmitter 


and obtain up to 20 db of compression at low distortion. 


OLUME compressors increase thé 
Yerective range of voice transmitters 
Almost all commercial radio equip 
ment and many amateur radio station 


include them to good advantage. As a 
compressor can keep the average per 
centage of modulation high, the carrier 
power of the transmitter is used mors 
efficiently, resulting in a louder 
at the distant receiver, They are es 
pecially valuable when used with a 
“phone patch,” where a wide range of 
voice levels is encountered 

A recent project involved building a 
compressor which could be added to a 
factory-built amateur transmitter. Al 
though many excellent compressors 
have been described in technical publi- 
cations over the past few years, non 
of them fully met the requirements 
The unit described here has proven to 


signal 


be very satisfactory and has these ad 
vantages 

1. Up to 20 db of compression can be 
obtained with less than 3°% distortion 

2. No transformers are re- 
quired 

3. The plate requirements 
are small and constant, so that a sim- 
ple power supply can be used 

4. Short attack time has been com- 
bined with thump elimination 

5. It can be added to any transmitter 
using a high-impedance 
without disturbing the 
transmitter itself 

A compressor is an audio amplifier 
with an automatic gain control, the 
gain being reduced as the signal into it 
increases. Although many 
ways of accomplishing an automatic 
control of gain, the method similar to 


audio 


current 


microphone 
wiring of the 


there are 


6 SVAC TO HEATERS 


Riv 220 ohm, Iw. res 

Rie 3 000 ohm, 5 w. wirewound res 
Ru—2500 ohm, 3 w. wirewound res 
Ca, Ce, Coe 30 afd., 430 ©. elec. 
Py I amp fuse 


«apacitor 


Fig. 1. Schematic dia 
gram of power supply 
unit. As shown in the 
Photo above, right. it 
is constructed on a 


separate chassis base. 


Tr Power trans. 325-0-325 @ 40 ma; 3 +. @ 
2 amps; 6.3 +. @ 2 amps. (Stancor PC8&406 
or equiv.) 

Sr—S.pist. switch 


Ve—SYIGT tube 


that used in radio- and intermediate 
frequency amplifiers is perhaps the 
most satisfactory. In this system, the 
output of the amplifier is rectified and 
the resulting d.c., which 
the amplitude of the signal, is used to 
increase the negative bias on the am 
plifier, thus reducing the gain. Fig. 3 
is a graph showing the relationship of 
the input to the output voltages of a 
normal amplifier and this unit with a 
compression characteristic. Curve “A 
represents a normal amplifier, that is 
the gain is a constant, and the output 
voltage increases linearly with the in- 
put voltage. Curve “B” shows the re 
sult of automatic gain control. The 
gain is constant up to point “C,” called 
the “breakaway” point, and then as the 
input signal increases, the gain be- 
comes less, so that the output voltage 
follows curve “B.” As the input is in 
creased from 144 db to 5 db, the 
output increases from —38 to 19 db; 
a 39 db input change is reduced to a 
19 db change, that is, a 20 db compres- 
sion. Because the amplitude of the 
output voltage does not vary as widely 
as the input voltage, the average level 
of modulation can be made higher with 
less danger of over-modulation 

This unit is designed so that the gain 
characteristic goes into limiting if the 
input is accidentally increased above 

5 db, preventing the output from 
exceeding 18 db irrespective of the 
input voltage 

A major problem in the design of 
automatic gain control amplifiers is to 
prevent the d.c. control 
appearing at the output o* the ampli 
fier as a disturbing thump. The usual 
method of thump elimination is the use 
of a push-pull controlled 


varies with 


from 


voltage 


Stage, the 


RADIO & TELEVISION NEWS 


balanced out in 
transformer. In 
the cost of a transformer, a mod- 
ification of the circuit suggested by 
Mr. A. Nelson Butz (“Surgeless Vol- 
me Expander Electronics, Septem 
er, 1946) The gain-reduc- 
ing d.c voltage is applied to 
the suppressor grid of a pentode 
When the suppressor grid of a pentode 
s made more negative, the plate volt- 
and the screen voltage de- 
This rise in plate voltage 
would appear in the output of the am 
plifier as a thump. In this circuit, the 
control voltage is also fed to the sup- 
pressor grid of a dummy tube. Its plate 
is connected to the screen grid of the 
amplifier tube, and its screen is con- 
nected to the amplifier plate. By proper 
choice of plate, and cathode 
resistors, the plate and screen voltage 
changes can be made to cancel each 
other and the effect of the control volt- 
ige on the output signal is eliminated 

The wiring diagram of the com 
pressor is shown in Fig. 2 with the 
power supply diagrammed in Fig. 1 
V, is a 6AT6 preamplifier stage for use 
with a crystal microphone. Va», a 6BA6, 
is the gain-controlled amplifier, and V4, 
also a 6BA6, is the dummy 
scribed previously. R,. in the cathode 
circuit of V, is a balance control to ad- 
just for any difference in character- 
istics of the two 6BA6's. The output of 
the gain-controlled tube is fed to the 
output jack, Js, through Cy, C., and the 
voltage divider Ry» and R This volt- 
age divider is necessary to reduce the 
output of the compressor unit to a 
level comparable to a crystal micro- 
phone in order to prevent overloading 
the high gain input stage of the trans- 
mitter 

Vo, a 12ZAT7 with the two triode sec- 
tions connected in parallel, is used as a 
side amplifier feeding V:, a 6AL5 con 
nected in a voltage-doubler circuit 
The cathode on pin 5 of the 6AL5 is 


control voltage being 
the output order to 


save 


was used 
control 
tube 


ige rises 


creases 


screen 


tube de- 


Fig. 3. Gain characteristics of compressor. Refer to article. 
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1 megohm, Vy w. res 

3900 ohm, Vy w. res 

270,000 ohm, Vy w. res. 
R,—500,000 ohm audio taper pot 
Ri—1100 ohm, Vy w. res 
Re, Re—47,000 ohm, 2 w&. res 


(matched, see 


——&20 ohm, Vy w. res 

-300 ohm wirewound pot 
Rie—390,000 ohm, Vy w. res 
Rir—100,000 ohm, Vy w. res 
Ru-—I megohm, Vy w. res. (included in “ Magic 

Eye” assembly) 

Rie—I1 megohm audio taper pot 
Rip—47 000 ohm, 2 w. res 


470.000 ohm, * -. res 


_ € 25 wid., 23 v. elec 
, Se 


A 

c capacitor 

Ce 001 wid... 600 +. capacitor 

Cs O1 pid... 600 +. capacitor 

c 25 uid., 200 +. capacitor (see text) 

c O35 uld., 600 . capacitor 

J Closed-circunt’ phone jack 

J Open-circunt phone jack 

i Magic Eve 

258-MEAG) 

r— GAT tube 

‘o, ¥ OBAG tube 
GES tube 
GALS tube 
12AT7 tube 


assembly for 6ES (Amphenol 


Fig. 2. Complete schematic of ham phone 


connected to the cathode of the 12AT7 
to provide a positive 2.2 volt delay bias 
This bias and the gain of the 12AT7 
Stage sets the “breakaway” point “C” 
of Fig. 3. The d.c. output of the recti- 
fier is filtered by Ry and Cy Ry, a 
one-megohm pot, is also used to adjust 
the operating point of the electron-ray 
tube, V, 


~~ i it 


0 Oe 775 VOLTS 
aCROSS $00,000 Ones 


\- 


| 


ee 


’ 
j 


dl 


-30 -20 
INPUT TO v2 (0) 


OC CONTROL VOLTAGE 


e 27 


compressor for use with any transmitter. 


The power supply consists of a 40 
ma./650-volt power transformer, a 
5Y3GT rectifier, and the RC filter made 
up of Rw, Ru, Rw, and Cy, Cy, and Cw. As 
the plate current requirements are 
only 3 milliamps at 300 volts and 12 
milliamps at 270 volts, and as the plat« 
currents do not vary during operation 
113) 


(Continued on page 


Under chassis view of the compressor showing parts layout. 


Overall view of RCA’s experimental transistor auto radio. It can be used with 
either 6 or 12 volt auto battery systems. Nine transistors are incorporated 


ALL-TRANSISTOR 
AUTOMOBILE RECEIVER 


"Dead-battery blues” may be a thing of the past 


with the development of a transistor auto radio. 
A rTRANSISTORIZED automobile radio that operates directly from a 
t 


Volt car battery and requires only about one-tenth the power used 
by a conventional car radio has been introduced on an experimental 
basis by scientists from the David Sarnoff Research Center of Radio 
Corporation of America in Princeton, New Jerse 

rhe new radio, employing nine transistors in place of tubes, is said 
to be equal in performance to standard car radio Emphasizing its 
low power consumption, the scientists pointed out that more than half 
of the current required by the radio was used to light the dial pilot 
bulbs 

The radio has been tested with a 6-volt battery as its power source 
It is also adaptable to installation in automobiles with 12-volt batteries 
With a 12-volt supply, the power output of the radio would be more 
than doubled since it is not limited by the capabilities of the transis- 
tors used in the circuit 

While the new receiver resembles present car radios in external ap 
pearance, it requires no vibrator, power transformer, or rectifier. It 
is also also iid to perform satisfactorily it temperatures as low a i) 
lewrees F and as high as 176 dewrees F Ww 


Schematic diagram of RCA‘s experimental transistorized automobile receiver. > 


Internal view. The problem of parts heating is eliminated by use of transistors 


ANdifno 
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By RUFUS P. TURNER, Kéal 


Fig. 1. 
home-built dip oscillator. 
“subminiaturized™ version it measures just 
4” long. 24%" wide, and 2%" high. The hear 
ing-aid battery is 14%" high and ‘s” thick. 


Internal and exterior views of the 
Although not a 


CK722 junction transistor imme- 

diately suggests its use in several 
low-voltage instruments and test gad- 
gets. Among the possibilities is a tran- 
sistorized version of the well-known 
grid-dip oscillator 

In this case, the term grid-dip hardly 
would be appropriate, inasmuch as 
there is no grid. A more exact term 
would be collector-dip, since it is the 
collector current in this transistor os- 
cillator that dips as the circuit is tuned 

Advantages afforded by the transis- 
tor in the dip circuit are extremely 
small size and lightness of weight, low 
current drain, simplicity, and complete 
isolation from the power line. Particu- 
lar advantages afforded by the junc- 
tion-type transistor are high efficiency 
low-voltage requirements, and single 
miniature battery operation 

The single disadvantage is the re- 
stricted frequency range of the junc- 
tion transistor. This author has been 
unable to obtain suitable oscillation at 
frequencies higher than 1700 kc., using 
the CK722. Such r.f. transistors as the 
CK760 and CK761 are intended for 
higher frequencies but the price is 
somewhat higher. The instrument de- 
scribed in this article is nonetheless in- 
teresting, however, being entirely prac- 
tical and dependable at broadcast and 
i. f. frequencies as well as at low fre- 
quencies. Further refinements in tran- 
construction, as exemplified by 
the new Raytheon CK760, now permit 
higher-frequency operation, and the 
same type of dip oscillator is useful at 
the additional frequencies now covered 
by conventional grid-dip meters and at 
reduced voltages 

Constructional details of the tran- 
sistor dip oscillator are shown in pho- 
tos of Fig. 1. The circuit diagram is 
given in Fig. 2 

The entire 
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| Re vigorous oscillating ability of the 


sistor 


instrument is self-con- 


Details on a compact unit that covers from 350-1700 kc. 


with plug-in coil. It can also be used as an oscillator. 


tained in a small metal radio utility box 
4 in. long, 2% in. wide, and 2% in. high 
A 4-contact tube socket in the front 
end of the box receives plug-in coils. A 
1-inch-diameter, 0-1 d. c. milliammeter 
is mounted in the rear end 

In the complete circuit diagram of 
Fig. 2 a “tickler coil” feedback circuit 
is employed with the transistor con- 
nected in a grounded-emitter arrange- 
ment. Tuning is accomplished with a 
midget 365-««fd. dual capacitor with its 
two stator sections connected in paral- 
lel. The surplus tuning capacitor used 
in the author's instrument has unequal 
sections, but its total 
approximately equal to the 730 «fd 
obtainable with the more conventional 
unit specified 

The d. c. power is supplied by a small 
15-volt hearing aid battery (Burgess 


capacitance is 


U-10), visible in the photograph. This 
battery is 1% in. high, 4g in. wide, and 
% in. thick. The total current drain 
(out of dip) is 0.4 ma. At dip, the cur 
rent drops to 0.3 ma. on close coupling 
to the external circuit under test, and 
to a somewhat higher value on 
coupling. In order to save space, no 
battery switch has been provided. In- 
stead, removing the coil from its socket 
automatically disconnects the battery 
through tickler coil L 

Only one coil combination (L,-L,.) has 
been provided for the instrument 
shown. With the specified tuning ca 
pacitor, it covers the range 350 to 1700 
ke tjoth L, and L, are 
same l-inch-diameter, 4-pin coil form 
(National XR-1). L, first is wound on 
the form and consists of 113 turns of 

(Continued on page 85) 


loose 


wound on the 


Fig. 2. Complete schematic and coll winding data chart for the dip oscillator. 


Rr—220,000 ohm, VY, w. res 

Ci, Ce—365 wuld. (per sec.) dual midget tum 
mg capactior 

Cr—250 pyuld. midget mica capacitor 


Li, Le—Coils (see text and Fig. 3) 
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FLYBACK TRANSFORMERS 


1. A Stancor 
type A-8130 flyback 
transformer with a 
universal mounting 
bracket. This trans- 
former or an equiv- 
alent was popular 
in many different TV 
receivers from many 
manufacturers 


By SID LEVINE 


Although they are well built and well designed, they 
are subject to certain troubles—recognizing these 


faults can make your servicing job faster and surer. 


often, service technicians 


AR too 
spend valuable troubleshooting time 


checking every component in the 
horizontal sweep and high-voltage cir- 
cuits until they finally realize some- 
thing might be wrong with the flyback 
transformer, Even though these trans- 
formers have been widely used within 
the last decade, their whys and where- 
fores still remain a mystery to many 
service technicians. The purpose of 
this article is not to go too deeply into 
the theory of the operation of the fly- 
back transformer, but to show how to 
quickly check and, in some cases, re- 
pair them. 

The use of the flyback transformer 
in the television receiver is two-fold. 
It provides the electromagnetic cur- 
rent to sweep electrons across the full 
width of the picture tube and also the 
high voltage that is needed to pull the 
electrons down the neck of the picture 
tube and onto the face. An additional 
by-product of the flyback circuit is the 
boost voltage, the high “B+” voltage 
that is applied to the plate of the hori- 
zontal output tube. It is the interde- 
pendence of these separate functions 
that makes troubleshooting of the fly- 
back transformer more difficult than, 
say, a video if. transformer. By a 
careful analysis of the causes and ef- 
fects of the troubles originating in fly- 
back transformers, we can learn to 
handle these circuits more quickly and 
thus more profitably 

A typical flyback circuit is shown in 
Fig. 2. The horizontal output tube am- 
plifies the trapezoidal voltage which is 
obtained from the horizontal oscillator 


This amplified voltage is fed 
primary of the transformer 
between terminals 1 (the bottom) 
and 2, and is coupled through the 
transformer to the output (terminals 
4 to 6) where it is applied to the plate 
of the damper and the horizontal wind- 
ings of the deflection yoke. When this 
voltage enters the yoke, it generates 
the proper saw-tooth of current that 
is needed to sweep the electron beam 
in the picture tube 

When the voltage across the input 
drops to zero during the retrace time, 
oscillations are generated in the fly- 
back. To squelch these oscillations, 
which appear as vertical striations in 
the picture, the horizontal damper 
tube is used. This tube is essentially a 
rectifier and a large “B+” potential 
appears at its cathode. This large 
“B+” voltage (larger than the “B+” 
supply of the set) is called the boost 
voltage and is supplied to the plate of 
the horizontal output tube after being 
filtered through the horizonal linearity 
coil and its two capacitors. 

The sharp pulse supplied by the hori- 
zontal output tube to the primary 
winding of the transformer is stepped 
up through the tertiary winding from 
terminals 2 to 3, and applied to the 
plate of the high-voltage rectifier tube 
There, this pulse is rectified and fil- 
tered by the 500 micromicrofarad ca- 
pacitor and applied through a current- 
limiting resistor to the high-voltage 
cap of the picture tube 

The width control is a variable coil 
which places a small inductive load on 
the output of the transformer 


circuit 
into the 


A brief description of the construc- 
tion of flyback transformers will aid in 
understanding the possible troubles to 
which they are The typical 
bottom-mounted flyback transformer is 
wound in three sections; the first o1 
“A” winding is the secondary or sweep 
output, the second or “B” winding is 
the primary or input from the hori- 
zontal output armplifier, and the third 
is the tertiary which is the high-volt- 
age winding to the high-voltage recti- 
fier tube 

Fig. 3 is a typical flyback trans- 
former showing the various windings 
and their leads. The “A” winding is 
the first to be wound. It starts from 
the paper tube form. The “B” winding 
starts on top of the “A” winding. The 
tertiary starts at the finish of the 
“B” winding 

After the transformer has been 
wound on the paper tube, it is then 
impregnated in a hot wax or varnish 
bath to remove the air and furnish 
greater dielectric strength between 
wires. When it has cooled, after suf- 
ficient impregnation time, a wax “tire” 
is placed around the rim of the ter- 
tiary to prevent breakdown and arcing 
from this high r.f. voltage point. The 
windings are then placed on a core of 
ferrite material, after the proper air 
gap has been set (usually with tape) 
between cores to prevent core satura- 
tion. It is next mounted, and the taps 
are brought out to their proper termi- 
nal lugs and soldered (see Fig. 1). Then 
the high-voltage _ rectifier filament 
winding is added. 


subject 


Troubles 


There are three common troubles to 
which flyback transformers are sub- 
ject in the field: shorts, insulation 
breakdowns, and “opens.” Each one of 
these troubles will be discussed in de- 
tail as to their causes, effects, trouble- 
shooting procedures, and repair. 

Shorts occur less frequently in the 
field than breakdowns and “opens” but, 
because of their nature, are difficult to 
spot. A short can occur from one wire 
to another in any one of the three 
windings, or from one winding to an- 
other. Poor insulation on the wire 
used in the windings can cause a short 
from turn-to-turn or layer-to-layer. 
Most wires used today have a heavy 
coating of “Formex” with a nylon or 
silk jacket, but even with these pre- 
cautions, fraying occurs in the winding 
of the transformer or in the spooling 
of the wire. When a short occurs be- 
tween windings, it is usually due to 
poor quality or an insufficient amount 
of tape separating the sections. This 
type of short is first caused by a 
breakdown between the sections 
through the tape. 
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Remember, one shorted turn of a 
coil may greatly reduce the “Q” of the 
coil. If a great deal of energy is dis- 
sipated in one or more shorted turns, 
the output will be reduced consider- 
ably. Thus, if a short occurs in the 
tertiary, not only will the high voltage 
suffer, but energy will be drawn away 
from the “A” winding and result in 
lowered sweep output. To check for 
shorts with an accurate ohmmeter, 
check the resistance of the windings 
is compared to the manufacturer's 
specifications which many 
found on the TV receiver schematic 
As a general guide, the resistance of 
the primary between the bottom and 
terminal 2 in Fig. 2 will be between 
30 and 40 ohms, the tertiary between 
terminals 2 and 3 should measure be 
tween 180 and 350 ohms, and the sec- 
3 to 10 


times are 


ondaries are on the order of 
ohms between consecutive terminals 
However, an ohm or two lower than 
the actual manufacturer's specification 
could indicate trouble. In many cases 
particularly in the tertiary, the re- 
duced resistance due to a short will be 
ery pronounced 

Another method of testing for shorts 

to check waveforms with the aid of 
in oscilloscope. To do this, however 
you must be thoroughly familiar with 
the wave amplitude, under normal con 
litions, of the input to the deflection 
oke and the boost voltage 

Still another way of checking for 
horts is to feed r.f. voltage into the 
primary winding of the flyback trans 
former and see if you can pull a spark 
off terminal 3, the high-voltage recti 
fier plate cap. A convenient source for 
the r.f. is the output of a working fly 
back (terminal 3). Feed this into the 
primary of the suspected transformer 
and see if you can pull a spark off the 
one in question 

A. short from the primary to the 
secondary of the transformer acts as a 
short across the damper tube. In the 
circuit of Fig. 2, any measurable re- 
sistance from the plate to the cathode 
if the damper can usually be attrib 
ited to a primary-to-secondary short 

In addition to these methods for 
finding there are numerous 
commercial flyback testers. These gen- 
erally contain a source of r.f. voltage 
which is fed into the primary; the in- 
ductance or “Q” of the secondaries o1 
tertiary usually determines the meter 
reading. A shorted turn will impai: 
the “Q” of a coil appreciably. In addi 
tion, these instruments are generally 
iseful for determining open windings 

Whenever high rf. and d.c. poten 
tials are applied in surges to a com 
ponent, breakdowns can 
flyback transformer is no exception 
Breakdowns are the most prevalent of 
flyback troubles 

The causes for breakdowns are 
When the transformer is be 
ing wound, one wire may slip from its 
ayer and come down on the outside 
next to a wire of a layer much closer 
to the core. This would place a wir 
of a high rf. potential close to one of 
much lower rf. This trouble, slipped 


shorts 
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turns 
downs. 


is the biggest cause of break- 

Low breakdown strength of 
the insulating tape between windings 
and insufficient impregnation of the 
windings are other causes of break 
downs. Sometimes, a transformer is 
wound with the edges of the windings 
close to or even touching the edges of 
the core, causing a breakdown to the 
core. The high-voltage rectifier tube 
gets its filament voltage from the r.f 
that is picked up by a loop of wire 
close to the tertiary. This filament 
wire carries from 12,000 to 16,000 volts 
d.c., and if it is positioned too close to 
the rim of the tertiary, breakdown 
may occur. A poor quality of wax or 
insufficient amount of wax “tire” on 
the rim of the tertiary may cause 
arcing 

A visual check of the 
while in operation will show 
up most breakdowns. Arcing, sputter- 
ing, and even smoking are self-explan 
atory. Sometimes, when the windings 
have broken down to the core, arcing 
takes place from the core through the 
phenolic board to the metal bottom 
mount. When the filament lead breaks 
down to the tertiary rim, the insula 
tion of the filament wire will be 
charred and the bare wire exposed 

The biggest 
mishandling Carelessness when in- 
stalling a flyback transformer during 
a replacement, for example, can result 
in broken wires. Don't jerk leads or 
bend the phenolic boards. Try not to 
have any sharp objects come in con- 
tact with the tertiary rim where a 
slight nick in the wax may cut several 
layers of winding. Some tertiaries are 
wound with number 40 wire, approxi 
mately the size of a human hair 

Cold-soldered joints at the terminal 
lugs will act the same as open wind 
ings. These generally result from im 
properly cleaning the “Formex" or 
enamel coating from the ends of the 
wires that are to be soldered to the 
terminals 

To attach the high-voltage plate lead 
to the extremely thin wire of the te 
tiary, it is first necessary to strength 
en this wire with one that is heavier 
Sometimes, a slight pressure on the 
heavier wire can snap its connection 
to the lighter wire even though both 
are taped down to the tertiary rim 
before the wax “tire” is applied 

The operational effect of a break ir 
a winding or a cold-soldered joint de 
pends on where the break occurs. If 
there is an open in the primary wind 
ing, there will be no high voltage 
sweep, or boost. This can be quickly 
checked with a simple ohmmeter read 
ing across the primary. An open ter 
tiary will not prevent horizontal sweey 
or boost voltage and there may 
be high voltage due to the 
coupling of the rf 
windings 

When the transformer is 
terminal 6 (see Fig. 2), the flyback 
circuit is completely inoperative sinc« 
there is no complete path back to the 
‘B+” through the 
ondary. The 


transformer 
usually 


cause of open leads is 


even 
inductive 
pulse through the 


open al 


transformer sec 
flyback can be open at 


Fig. 2. Partial schematic diagram of 
a typical flyback transformer circullt. 


still have continuity 

and it will continue 
with slightly lower 
high-voltage output. If it is open at 
terminal 8 but there is continuity 
from 4 through 6, there will be high 
voltage and a wider with no 
width control action 


terminal 4 but 
from 5 through 6 
to operate but 


sweep 


Repair and Replacement 


that shorts com 

percentage of flyback 
nothing can be done to 
repair them. However, there are some 
breakdown and that 
can be easily fixed to keep the flyback 
running satisfactorily 

When the 


It was mentioned 
prise a large 
troubles, yet 


“open” troubles 


edges of the transformer 
windings are pressed up against the 
sides of the and are breaking 
down, the windings can be insulated 
from the core by taping them over at 
the point of breakdown with black 
vinyl electrical tape. If there is arcing 
from the rim of the tertiary, carefully 
tape over the portion of the rim where 
the arcing is taking place 

A common is the breaking 
down of the high-voltage filament lead 


trouble 


(Continued on page 


Fig. 3. A recent flyback transiorme: 
model serving as an exact replacement 
for one used in certa'n Philco receivers 
This one is manufactured by Stancor. 
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is a symmetrical or full-wave voltage 
doubler similar to the tube circuit just 
considered. To simplify the discussion 
the circuit of Fig. 2B has been re- 
drawn to appear as in Fig. 2C. It is 
to be remembered that current flows 
through a selenium rectifier cell more 
readily in one direction than in the 
other direction and although an elec- 
tron tube may be non-conducting in the 
reverse direction a selenium cell does 


Fig. 1. Top and bottom views of the author's 
selenium rectifier power supply. The two 
selenium rectifiers are stacked as shown here. 


ile! 


A discussion of voltage doubler rectifier circuits and 


details on a compact selenium power supply of many uses. 


OLTAGE doubler rectifier circuits 
Vine been used extensively in elec- 

tronics equipment. Their special ad- 
vantage lies in their ability to supply 
a rectified, pulsating, direct current 
output voltage equal to approximately 
twice the peak voltage value of the in- 
put alternating current voltage. Or, 
more simply expressed, we obtain a d.c. 
voltage in the output of the rectifier 
which is two times higher than the a.c 
voltage applied to the input, which is 
useful in the proper operation of 
electron and other electronic 
apparatus 

A conventional type of voltage dou- 
bler circuit employing diodes is illus- 
trated in Fig. 2A. It is shown using a 
power line isolation transformer. Di- 
rect operation from the 117 volt a.c. 
line with suitable possible; 
however, in many applications it is 
preferable to use the transformer, and 
definitely safer, too, inasmuch as the 
117 volt supply line is then isolated 
from the chassis. Also, the same trans- 
former, with low voltage windings, can 
furnish required filament voltages. We 
may explain the operation of this ch 
cuit as follows. 

The 117 volt a.c. supply voltage is 
applied to the primary at points P1 and 
P2 of transformer T7,. Therefore, 
an a.c. voltage is induced in the sec- 
ondary of this transformer. Suppose 
now, for purposes of this analysis, we 
assume that this induced voltage in the 
secondary winding results in point 81 
being at a positive potential while S2 is 
negative with respect to point 81. The 
voltage at this instant is then im- 
pressed across tube V,. Capacitor C 
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tubes 


tubes is 


is in series with the secondary winding 
and the diode tube. The plate of V; 
is positive with respect to its cathode 
and so electrons flow from cathode to 
plate. This electron movement consti- 
tutes a current flow in the series cir- 
cuit. Electrons leaving the top plate of 
C, flow around the circuit through tube 
V,, accumulating on the bottom plate 
of this capacitor. Thus capacitor C, be- 
comes charged to the peak alternating 
voltage of the transformer secondary, 
less the voltage drop across tube V 

When the alternating current cycle 
reverses, point S81 of the transformer 
secondary goes negative and there is no 
current flow through V,. However, tube 
V. now conducts and the current flow 
in the other series circuit comprising 
V,, the transformer secondary, and ca- 
pacitor C.,, causes C, to charge to the 
peak alternating voltage during this 
half of the a.c. cycle. The total recti- 
fied d.c. voltage is applied to the load, 
R,., between terminal Z and ground. 
This output is equal to the sum of the 
voltages on C, and C, which is about 
twice the peak a.c. voltage across the 
transformer secondary. V, and V, may 
be a single tube housing two diode 
sections 

The foregoing rectifier analysis con- 
cerning diode electron tubes was re- 
viewed so that a clear understanding of 
voltage doubler action may be had, and 
sO a comparison can be made between 
the tube diode circuit and that of the 
selenium rectifier now to be analyzed 

A selenium rectifier schematic as 
frequently diagrammed is shown in Fig. 
2B. In this form it may appear con- 
fusing and difficult to understand. This 


allow current flow in the reverse direc- 
tion; however, it is small in comparison 
to the current amplitude in the forward 
direction. 

In Fig. 2C, suppose at a certain time 
the alternating voltage wave is such 
that the upper end of the secondary of 
T, is positive with respect to the lower 
end. In this state SR 
ing capacitor C, 


conducts, charg- 
to the peak a.c. volt- 
age, less the rectifier voltage drop 
which is approximately 5 volts. We 
may say SR, does not conduct during 
this time. During the following half 
cycle when the upper end of 7, is nega- 
tive and the lower end positive, recti- 
fier SR, conducts, charging capacitor 
C,, SR, being considered in the non- 
conducting state at this time. The rec- 
tified output voltage across 
points X and Y, Y being the ground 
side, and is equal to the sum of the 
voltages across and C, 
which sum is about equal to twice the 
peak a.c, voltage across the secondary 
of T, less the voltage drops across the 
rectifier cells, approximately 5 

across each unit 
It will be observed from Fig. 2C that 
failure of either capacitor in the form 
of a short circuit can prove 
to the particular selenium unit in series 
with it by allowing the transformer po- 
tential to appear across it. In like man- 
ner, either capacitor can be ruined 
by a prolonged short across the series 

rectifier of the circuit 
The rectifier circuit of Fig. 2B was 
used to supply the required d.c. supply 
voltages to a 4 watt record player am- 
plifier using a 12AT7 twin triode and 
6V6 output tube. The selenium recti- 
fiers were rated at 65 milliamperes 
each. The load imposed by this ampli- 
fier required a current flow of 42 mil- 
liamperes through the rectifier circuit 
at point X. With this current flow the 
d.c. supply voltages as indicated in the 
diagram were available. Sufficient fil- 
tering to smooth out the 120-cycle rip- 
ple frequency of the rectifier is pro- 
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appears 


capacitors C 


volts 


disastrous 


vided by the filter settfon consisting of 
resistors R, and R, and capacitors Cx, 
Co», and Cy. In Fig. 1 this power supply 
is shown built up as a separate unit for 
general use. With filter resistors se- 
lected as required or variable controls 
used, a versatile utility unit can be con- 
structed with output voltages as re- 
quired. The-component parts are as- 
sembled on a simple 34% x 4% x 2 inch 
chassis suitable for experimental appli- 
cations 

The schematic circuit diagram given 
in Fig. 2D is similar to Fig. 2C but 
employs selenium rectifiers rated at 
100 milliamperes each. This circuit 
provided supply voltages for a commer- 
cial hi-fi 10-watt amplifier consisting of 
a 12AX7 twin triode preamplifier 
12AX7 voltage amplifier and treble- 
bass tone control stage, 12AT7 voltage 
amplifier and phase splitter and push- 
pull 6V6 output stage. The d.c. supply 
voltage to the output stage was 290 
volts. A voltage dropping resistor, R,, 
is used in this circuit. This dropping 
resistor, either fixed or variable, could 
be used in the rectifier shown in Figs 


1 and 2B to 
voltage 

That this selenium rectifier circuit 
was capable of giving satisfactory re- 
sults was proven by the fact that the 
hum and level in the 
mentioned hi-fi amplifier was — 55 db 
through the phono preamplifier input 
and —65 db through the tape-TV-tuner 
input. Distortion at 10 watts output 
was 15 %. Filtering was provided by 
the RC decoupling networks between 
the rectifier output and the individual 
amplifier stages 

Before closing this article we should 
consider the half-wave voltage doubler 
a simplified diagram of which is given 
in Fig. 2E. In this analysis, considet 
first that the a.c. voltage across the 
secondary of T, is such that the lower 
end is positive. Rectifier SR, will then 
conduct, charging capacitor C, to the 
peak voltage of the a.c. potential across 
T, secondary winding. During the next 
half a.c. cycle across T, the upper half 
of the secondary winding goes positive 
Rectifier SR, now conducts and capaci- 
tor C, charges up to the peak a.c. po 


obtain variable output 


noise above 


tential across 7), plus the charge al- 
ready across capacitor C,, It is easy to 
then, that the sum of these two 
potentials applied across C, is equal to 
twice the peak a.c. voltage of the trans- 
former secondary This voltage is 
then applied to the load R, between 
point Z and ground. Disadvantages of 
the half-wave voltage doubler are the 
lower frequency (60 cycles) ripple com 
ponent and poorer voltage regulation 

There are, of course, other useful cir- 
cuits such as the tripler and quadrupler 
arrangements and the interested readet 
is referred to the references below 

The selenium rectifier contributes to 
a compact, cool-operating, long-life 
power source and, when properly used 
furnishes a very satisfactory means of 
obtaining a_ ripple-free, d.c 
supply 


see, 


voltage 
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rectifier circuit. 
cuit of (B). 


record player amplifier using a 12AT7 and 6V6. 
The circuit in (D) is similar but provides supply 
voltages for a commercial hi-fi 10-watt amplifier. 


Fig. 2. Various doubler circuits. (A) A conventional 
circuit using diodes. (B) A conventional selenium 
(C) Simplified version of the cir- 
(D) Circuit similar to that of (C) ex 
cept that 100 ma. rectifiers are used. 
plified diagram of a half-wave voltage doubler 
circuit. As discussed in the text, the circuit of (B), 
shown photographically in Fig. 1, was used to 
supply the required d.c. supply voltages to a 4-watt 
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COMBINATION V.H.F.-L.F. FINAL AMPLIFIER 


Top chassis view of the author's v.h.t..low-trequency mobile 
transmitter. The design has several operational advantages. 


By JACK NAJORK, w2HNH 


Two tank circuits in series permit operation of the same 


transmitter final on 3.5 or 144 mc. without coil changes. 


author recently designed and 


HE 
| Ee a mobile rig ending up with the 


popular 2E26 as a final amplifier 
Since this tube is a proven performer 
at 144 mce., arid since we had more than 
a passing interest in this band, it was 
decided to use separate exciters for 
low-frequency and 144 me. and employ 
the 2E26 as a combination v.h.f.-low 
frequency final amplifier. As finally 
evolved, the 2E26 plate circuit can be 
tuned to two meters or any of the low- 
frequency bands from 10- to 80-meters 
without bandawitching or use of plug- 
in coils 

Before covering the practical aspects 
of the circuit, it might be well to dis- 
cuss briefly how such a design can be 
made to operate efficiently despite the 
popular contention that independent 
amplifier stages are required for op- 
timum performance on v.h.f. and low- 
frequency amateur bands 

The usual textbook reasons advanced 
for the use of separate amplifiers are 
theoretically sound, vie: that the L/C 
ratios required in a tank circuit for 
low-frequency operation cannot be used 
with any degree of efficiency at v.h.f 
and vice Other design factors 
such as physical arrangement of com- 
ponents, lead lengths, etc., are also in- 
volved if v.h.f. operation is contem- 
plated but, in general, the primary 
problem is simply one of maintaining 
proper tank circuit “Q” over the fre- 
quency spectrum to be covered. As an 
example, the generally accepted “@Q 
figure of 12 for a final amplifier tank 
circuit usually requires a tank capacity 
on the order of 100 ssfd. for 80-meter 
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versa, 


operation. If a 
say, 125 safd 
designer 


tuning capacitor ol, 
is used on this band, the 
soon finds that the minimum 
capacity for such a unit, together with 
stray wiring capacities, results in an 
extremely poor L/C ratio for 144 mc 
operation. This is because the mini 
mum total tank capacity will fall be- 
tween 30 and 50 ssfd. whereas some- 
thing like 10 ss#fd. is called for on the 
two-meter band. How then, does one 
go about designing a tank circuit that 
will overcome this bugaboo? 

The answer is quite simple and is 
based on a technique used by receiver 
design engineers who were faced with 
a similar problem in the design of a 
combination 10.7 me 155 ke. if. am- 
plifier system for AM-FM radio re- 
ceivers. They found that the 10.7 mc 


Fig. 1. Basic dual-frequency if. amplifier 
system on which design of the v.h.f.-.1. 
final amplifier, described herein. is based. 
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transformers could be put in 
with the 455 kc. transformers and ths 
laws of reactances did the rest. The 
basic circuit is shown in Fig. 1. What 
could be easier? No bandswitching 
no extra amplifier tubes——no additional 
power consumption! Feed a 455 ke 
signal into the system and it 
through the 10.7 me. transformer wind- 
ing with negligible loss. Why? ,e- 
cause the inductance of the 10.7 me 
transformer looks almost like a piece 
of straight wre at 455 ke Push 
through a 10.7 me. signal and what 
happens? The 10.7 mec. transformers 
do their work and the relatively largs 
capacitors hanging across the windings 
of the 455 ke. transformers look lik« 
good bypasses at 10.7 mc 

We did the same thing, with minor 
variations, in our 2E26 final amplifier 
and it works just as well as the dual 
i.f. systems. Separate exciters are used 
v.h.f. and one for 10- to 80- 
meter operation. On the low frequency 
bands, capacity coupling is 
tween a 6AK6 buffer/doubler 
and the 2E26 grid. This low-frequency 
excitation flows through the two-mete1 
grid circuit, L, in Fig. 2, which is per- 
manently wired into the 2E26 directly 
at the socket. Since the reactance of 
L, is negligible at 28 mc. and lower, it 
has no effect on the low-frequency op 
eration of the circuit. At the plate of 
the 2E26 we again feed through a per- 
manently connected tank 
Le, Which at low frequencies looks like 
a parasitic suppressor, and drives the 
low frequency tank circuit made up of 
Lo, Le, and Cy This latter will 
be recognized as the all-band tank 
which tunes 10- through 80-meters 
with one rotation of the 
pacitor. If desired, a pi 
switched coils can be used here 
no change in circuit performance 

For two-meter operation, the 
ling capacitor, C,, is grounded by a 
section of the exciter bandswitch and 
becomes a bypass for the cold end of 
the two-meter grid coil, L,. Two-metet 
drive is coupled into this coil by in- 
ductive coupling from the plate circuit 
of the 144 me. driver stage, L». The 
two-meter plate tank is of the “series 
tuned” variety. The plate inductance 
ls, is proportioned so that it resonates 
with a tuning capacity at C, of approx- 
imately 7 szsefd. This is equal to the 
output capacity of the 2E26, and the 
complete tank circuit then looks lik« 
a parallel-tuned circuit with the tun 
ing capacitor C,, and the output ca- 
pacity of the 2E26 in series across the 
tank coil, Ls. Ls is tapped at the rf 
center which is not necessarily the 
physical center of the coil. To find 
this point, fire up the rig on two me 
ters and tune the tank to 
“B+" can be temporarily 
a 144 me. choke at any 
Experimentally 


Serie 
‘ 


passe ~ 


one tor 


used be- 


stage 


two-meter 


circuit 


tuning ca- 
network o1 
with 


coup 


resonance 
fed through 
point on L 
tap L. with a small 
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screwdriver and a point will be found 
where contact does not cause detuning 
Connect the “B+” lead at this par- 
ticular point. The 144 mec. antenna 
coupling coil, Lu, is loosely coupled to 
the tank coil and is series-tuned in the 
usual manner 


Keeping the 2E26 neutralized for 
both v.h.f. and low-frequency operation 
tough problem. The circuit 
first neutralized at two meters 
by tuning out the screen inductance 
with a trimmer, Cs. An effective ca- 
pacity of approximately 30 asfd. tamed 
the 2E26 nicely on two meters but as 
was expected, this turned out to 
insufficient capacity at the lower 
and the tube took off 
tuned-plate, tuned-grid oscillator 
method of taming unwanted oscilla- 
tions of this type is to lower the im- 
pedance of either the grid or plate cir- 
cuit to a point where the oscillation 
ceases. Since there was an excess of 
excitation available at the low fre- 
quencies, and since the buffer/doubler 
plate coils had to be damped for broad- Cr—125/125 wuld. var 
band operation anyway, the problem any’ me. choke 
solved itself. Loading resistors across RFC:—2 Raga Ney =~ 4 
these coils reduced the grid circuit im- 


poses a 


was 


be 
fre- 
as a 


One 


quencies 


Rr—22,000 ohm, Vy» 
Re— 30,000 ohm, 5 


res 


Cs, € 
Ce 


wirewound res 
Cr—100 pufd. midget mica capacitor 
001 wid. dise ceramic capacitor 
50 wuld. ceramic trimmer 
Cy-—-15 wufd. double-spaced var 
Ce—25 wufd. midget var. capacitor 
Ce—.002 wid., 1500 ¥. mica or ceramic capacitor b 
capacitor 
( Ohmite 


wound on 3 


O00 6+ 


It. 218 tinned, wound on V4" dia 
tuned form (See text) 

4+. 218 unned, wound on 4" dia 
tuned form. Center-to-center spacing of Lila 


brass 
Won 
#14 tinned, %" 0.4., Ye” long 


#14 tinned, Vy" o.d 
so14 Miniductor,” 1” 


Capacitor 


dia., 


2-144) of 27 


form 


#30135 “Miniductor,” 
per inch 
2E26 tube 


1” dia 
is” 
} r 


pedance enough to prevent tuned- 
plate, tuned-grid oscillations and 
multaneously reduced grid drive to the 
2E26 to the proper level. These re- 
sistors varied from 4700 ohms at 80 
meters to 18,000 ohms at ten meters 

As is the case with all v.h.f. designs 
some precautions must taken with 
regard to lead lengths. The grid-cath 
ode path with the exciter switch in the 
two-meter position must 
absolute minimum of inductance, oth 
erwise L, will have to reduced to 
microscopic proportions to achieve grid 
circuit resonance at 144 me. li, by drive after C 
itself, is but a small portion the proper neutralization 
total resonant grid circuit at 144 mc A 
the inductance of C,, the switch 
inductance, and the cathode path to 
the switch ground point all form part ment 
of the total circuit which is shunted by L 
the rather hefty input capacity of the 
2E26. L, should be wired directly to 
the grid pin of the 2E26 with just suf- 
ficient between the cold end of L. is rather limited 
L, and the switch rotor to permit in-  teration this coil 
sertion of C,. The two-meter ground 
connection at the switch should be 
with copper rather 


$l- 


to a minimum 


short 


keep 


heavy straps. If 


the cathode 
be 


three cathode 


contain Adjustment 


an of C 


be put capacity of the 
should be retuned for 


has 
of 


since plify v.h.f. tune-up 


shorted, L, is 
nance at the 


the tuning range of 
room 


ol 


made strap than the grid-dip meter, 
Closeup view of 2E26 v.h.i. tank circuit with Li. tank in 
background. Split section of twin-lead connected to the 2E26 


is capacitor coupling to the neon bulb modulation indicator. 


wire, in order to reduce the inductance 
All three cathode pins 
on the 2E26 should be grounded with 
it is desired 
above 
keying purposes, disc type ceramic ca 
pacitors should be used to bypass all 
connections 
the 
tralizing capacitor, will affect 
2E26, 
maximum 
been 


grid-dip meter will 
and is 
necessity for initial grid circuit adjust 
With the two-meter driver 
adjusted 
approximate 
requency in the two-meter band 
the brass slug 
some physical al 
may 
lepending on individual layouts 
approximate resonance is indicated by 
the 


Fig. 2. Complete schematic of the author's v.hf.-.J. combination final amplifier. 


citer can be fired up and L, and 
tuned for maximum grid drive 

The two-meter exciter used 
this circuit employs a 6BK7 36 
crystal oscillator-doubler. and a 
doubler to 144 me. With 250 
the 5763 plate and screen, 2.5 
grid current is obtained 

The low-frequency excite: 
6AK6 v.f.o. and a 6AK6 buffer 
ler. Plate voltage is permanently wired 
to both and a of the 
bandswitch applies heater voltage to 
the appropriate exciter the band 
switch is shifted from v.h.f. to the low 
frequency bands. Separate antenna 
relays are used in the v.h.f. and low 
frequency output tanks, thus the shift 
from one range to the other 
made by simply flipping the 


with 
re 
5763 


volts 


to 
ground for 
on 
ma. ol 
neu 
the in 
hence, L 
grid 
for 


screen uses a 


doub 
exciters section 
adjusted 
as 
greatly sim- 
almost a 


coil, 
for 
operating 


reso can be 
band 


Since 


switch and tuning the appropriate tank 


in circuit. Since C,, the v.hf. tuning ca 
pacitor, remains in the 2:26 plate cir 
cult at all can be at 
mid-range and used as a low-frequency 
vernier when small shifts in frequency; 


made on wv 


be required times, it set 


When 


two-meter ex are these bands 

The 2£26 v.ht. grid circult. The 5763 plate coil is in fore 
ground, coupled to 2E26 single-turn grid coil. The 2E26 screen 
neutralizing capacitor is slightly to the left of the socket. 


By LOUIS E. GARNER, JR. 


This versatile unit can serve as a secret lock, a noise 


alarm, transmitter control, or a commercial “killer”. 


OUND-ACTUATED switches are 
§ not new, but most of the ones de- 

scribed in the past have been de- 
signed for specific, rather than for 
general, applications Many of the 
earlier “sound switches” have been 
fairly insensitive, using a high output 
carbon microphone and, even then, re- 
quiring a sound source of fairly high 
intensity or very close to the mike for 
proper operation. In addition, most of 
the earlier sound-switch circuits have 
been limited to one of three modes of 
operation: (1) “pulsed”, (2) “continu- 
or (3) “locked in” operation 

The “pulsed” type units are 
acting, opening and closing a relay 
with every pulse in the sound. Such 
units are popular for operating model 
trains and similar 
devices, where the pulsed output can 
be applied to a sequence or stepping 
relay. Where this type of sound switch 
is employed, the operator's choice of 
words or phrases determines the re- 
lay's stopping point and hence the 
type of operation obtained from the 
remote controlled device 

The “continuous” operation sound 
switch is similar to the “pulsed” type 
except that a short time delay is in- 
troduced in circuit operation. Instead 
of opening and closing on individual 
pulses, the relay is kept closed (or 
opened) as long as the sound intensity 
is kept above a given level. Shortly 
after the sound level drops, the relay 
opens 

“Locked in” sound switches general- 
ly incorporate a gas-filled tube (thyra- 
tron) which “fires” and closes a relay 
when the sound intensity reaches a 
predetermined level. The relay then 
remains closed until the unit is “reset” 
by a manual switch. This type of 
sound switch is useful in alarm ap- 
plications 


ous”, 
fast 


“remote control” 


Although the entire circuit, includ- 
ing its self-contained power supply, is 
assembled in a standard 4” x5” x 6” 
box, the sound switch shown in Fig. 1 
will, with but minor modification, take 
the place of any of the three basic 
sound-switch circuits in most applica- 
tions. ‘The unit shown 
microphone and has ample sensitivity 
for most uses 

With the “Sensitivity” 
only part of the 
ment may be 


uses a crystal 


control turned 
way up, the instru- 
operated easily with a 
normal speaking voice at a distance of 
12 to 15 feet from the microphone. In 
fact, with full sensitivity, the faint 
click of its own relay is sufficient to 
initiate circuit operation 

The unusual versatility of the sound 
switch shown is obtained in two ways 
First, its high sensitivity allows it to 
be used under extreme conditions. And, 
secondly, a unique “time delay” circuit 
permits its operation either at the 
short intervals of type cir- 
cuit or at extremely long intervals. 
Only two components need to be 
changed to go from one type of opera- 
tion to the other 

When maximum time delay is used, 
the relay may remain open for as long 
more) after 
the application of an actuating signal. 
With this much time delay the instru- 
ment's operation is similar to that of 
a “locked in” circuit, but with an 
“automatic reset” feature 


a “pulse” 


as 15 to 20 seconds (or 


Circuit Description 


The complete schematic diagram for 
this “improved” sound switch is given 
in Fig. 2. Only two tubes are used in 
the amplifier and control circuits and 
both of these are miniature types. A 
single selenium rectifier is used in the 
power supply 

In operation, sound striking the mi- 


Fig. 1. This easily-built sound switch 
features high gain and built-in delay. 


crophone (“Mic.”) is converted into an 
electrical audio signal and applied 
potentiometer R,. The setting 
of this control determines what por- 
tion of the available signal is applied 
to the amplifier and hence the sensi- 
tivity or gain of the instrument 

The audio signal is applied through 
coupling capacitor C, to the gr.d of the 
first amplifier pentode-con- 
nected 6AU6 
as a grid return resistor and as a bias 


across 


stage, a 
Resistor FR. serves both 
resistor for this stage. Convection bias 
is used and the tube'’s cathode is re- 
turned to ground 
for the 6AU6 is furnished through volt- 
age dropping resistor R,, bypassed by 
capacitor C 

Resistor R, serves as the plate load 
impedance for the first stage, with the 
amplified audio signal appearing across 
it applied through coupling capacitor 
C, to the grid of the second stage, half 
12ZAT7 high-mu dual triode. R 
serves as the grid return 
Conventional cathode bias is provided 
for this stage by cathode resistor R,, 
bypassed by C,, a tubular electrolyti 
capacitor. 

The amplified signal appearing across 
plate load resistor R, is applied through 
coupling capacitor C, to the grid of 
the relay control stage, the second half 
of the 12AT7. R.« serves as the grid 
return resistor 

Since both the cathode of the tube 
and the “cold” end of the grid resistor 
(R.) are returned to ground, the only 
bias on the relay control stage is that 
provided by contact potential 
through R. This bias is fairly small 
and enough plate current flows through 
the relay (RL,) to keep it closed. 

When the amplitude of the audio 
signal appearing on the grid of the re- 
lay control stage becomes larger than 
the contact potential, the grid is driven 
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Screen grid voltage 


of a 


resistor 


bias 


the grid-cathode circuit 
acts as a simple diode. The resulting 
grid current charges C,, which, in turn, 
can only discharge through R.. A large 
bias voltage is built up across R, as C 
discharges. This bias is sufficient to 
reduce the plate current to the point 
where relay RL, drops out. 

The relay then remains open until 
C; is almost completely discharged and 
the grid bias voltage drops to approxi- 
mately its contact potential value. The 
time the relay remains open is deter- 
mined partially by the amplitude of an 
applied signal and partially by the RC 
time constant of R. and Cs. Where a 
fairly strong actuating signal is used, 
the RC time constant is the essential 
factor 

Thus, the sound switch relay re- 
mains closed until a loud sound strikes 
the microphone. The relay then drops 
out and remains open for a period de- 
termined by the time constant of R, 
and C,. This period may be made either 
short or long simply by varying the 
size of these two components. For 
longer periods, the size of either R, or 
C, (or both) may be increased. For 
shorter periods, the sizes of these com- 
ponents are reduced 

The level of the sound required to 
initiate operation depends on the set- 
ting of R,, the “Sensitivity” control 

The relay operation described is like 
that employed in many industrial elec- 
tronic control circuits and in alarm de- 
Since the relay is normally held 
closed and opens on the application of 
a control signal, circuit operation is 
virtually assured since should the 
12AT7 burn out or the relay coil open, 
the relay will then drop out. This is 
generally called “fail safe’ operation. 

Capacitor Cs, across the relay, 
smooths any that may oc- 
cur in relay current and helps insure 
positive operation. There is no tenden- 
cy for the relay to “hum” or vibrate 

Although it is customary to use ..c.- 
d.c. power supplies in simple relay con- 
trol circuits of this type, in the inter- 
ests of safety and reliable operation, a 
straight a.c. power supply circuit has 
been employed. A small transformer 
(T,) of the type used in audio pre- 
amplifiers furnishes both filament pow- 
er and high voltage for the rectifier. A 
s.p.s.t. switch, 8,, in the primary cir- 
cuit, serves as the “Off-On Power” 
witch. 

A half-wave selenium rectifier, SR,, 
furnishes d.c. power for the operation 
of the instrument. A conventional “pi” 
RC filter, consisting of resistor Rw and 
electrolytic capacitors C; and C,, is 
used to remove ripple. Resistor R, 
serves to protect the selenium rectifier 
from current surges as C; charges 
when the unit is first turnd “on”. 


positive, and 


vices 


variations 


Construction Hints 


Above and below chassis views of the 
completed instrument are given in 
Figs. 4 and 3, respectively. The unit is 
housed in a standard 4” x 5” x 6” “Min- 
ibox”. A commercial aluminum chassis 
measuring 3”°x6%"x1%" is used, 
with approximately 4%” cut off its 
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Rr—2 megohm carbon pot (“Sensitivity”) 
Re—10 megohm, \, w. carbon res 
Rr—220,000 ohm, Vy w. carbon res 
Ry-—270,000 ohm, Vy w. carbon res 
Re—I1 megohm, YY, w. carbon res 
Re—47 000 ohm, Vy w. carbon res 
Rr—270 ohm, Vy w. carbon res 


(see text) 


(see text) 


22 megohm, \) w. carbon res. (see text) 
33 ohm, Vy w. carbon res 
1000 ohm, 2 w. carbon res 
OOS uid. dise covramic capacitor 
1 afd., 200 +. metallized paper capacitor 
10 wfd., 235 v. tub. elec 
5S afd., 200 ¥ 
(see text 
10 ufd., 130 ». tub. elec. capacitor 
c 20/40 wid... 130 +. dual elec. capacitor 
20 ma. selenium rectifier (Radio Receptor 
Type &Y1) 
S.p.st. toggle switch (“Power”) 


Capacitor 


metallized paper capacitor 


Power trans., 123 +. @ 
6 amp. (Stancor PS8413) 
5000 ohm «.p.ds4. plate reley (PF 
Type LM.3) 
Crystal 
type RT) 
6AU6 tube 
12AT? tube 


13 me iv. @ 
“a 
microphone 


cartridge Shure 


Fig. 2. Complete schematic diagram and parts list for the “improved” sound switch. 


length so it fits within the “Minibox” 
If the builder prefers, he may bend a 
chassis from sheet stock 

Neither layout nor 
cially critical. However, good wiring 
practice should be followed. The input 
and output circuits should be kept well 
separated to avoid feedback and oscil 
lation, and the power supply compo 
nents should be kept away from the 
input circuit to avoid hum pick-up. All 
connections should be as short and di- 
rect as possible 


wiring 18 espe 


In order to conserve space, disc ce- 
ramic capacitors were 
pling the input and the stage 
(C, and C,). Metallized paper capaci- 
tors were used for the screen grid by- 
pass (C,) and for the “time ud 
coupling capacitor (C;). 

Commercial decals were used to la- 
bel the model 


used for cou- 


second 


delay 


These were protected 


with two coats of clear acrylic plastic 
sprayed on after the decals had dried 

The microphone cartridge may be 
mounted by cutting a hole in the “Min 
ibox"” slightly smaller than the rubber 
support and forcing the “mike’ 
into place. Special rubber-to-metal ce 
ment may be used if desired, See Fig. 5 

A pattern of small holes should be 
drilled in the back and top of the box 
cover to provide ventilation 
cial “vent 
used 


ring 


Comme 
louvers o1 may be 


preferred by the in 


plugs” 
instead, if 
dividual builder 


Circuit Modifications 


A number of 
basic circuit 


modifications in the 
is possible, depending on 
the requirements of the individual 
builder. However, while circuit values 
are not critical, a certain 
should be exercised to 


amount of 


care avoid 


Fig. 3. Under chassis view of the sound switch. Layout is not especially critical. 


trouble. The average builder will prob 
ably find it best first to duplicate the 
circuit given in Fig. 2, and then, after 
checking the unit's operation, to make 
the desired modifications 

With the component values given in 
the parts list, the time delay is ap- 
proximately 10 to 15 seconds. That is, 
the relay will remain open for this pe- 
riod of time after the actuating sound 
To increase this time delay; increas: 
the value of either C, or R, (or both) 
To reduce the time delay, decrease th« 
alue of these components. A “dual” 
time delay may be obtained by pro 
iding two capacitors (C,) of different 
values, with a small switch to select 
the one to be used. A continuous con- 
trol of time delay may be obtained by 
replacing R,. with a _ potentiomete: 
However, the value of R, should not be 
dropped below 3 megohms 

The sound switch may be mad 
sensitive only to certain tones by re 
placing plate load resistor Ry, by a 
parallel-tuned circuit adjusted to the 
desired frequency. A tuned circuit may 
also be used in place of R. 

If desired, the instrument 
modified to use a “remote’ 
phone. Replace the “mike” connections 
with a closed-circuit jack and add a 
shielded lead and plug to the micro 
phone cartridge 

Other possible modifications include 
replacing the relay (RL,) with a dif- 
ferent unit to obtain a greater numbe! 
of contacts, using a control with a 
screwdriver slot instead of a knob for 
R,, replacing the toggle switch with a 
key-type switch, or even combining the 
‘Sensitivity’ control and “Power” 
switch, and replacing the crystal mike 
cartridge with a magnetic unit. If de- 
sired, a PM loudspeaker and output 
transformer may be used in place of 
the crystal mike. Connect the primary 
winding of the audio transformer to 
the input of the instrument (across 
RK), thus using it as a step-up unit 


Adjustment and Use 


Two adjustments affect the senstiv 
ity of the sound switch——the setting of 
the “Sensitivity” control R, and the 
tension on the relay spring. For most 
work, the factory setting of the relay 
is satisfactory 


may be 
’ micro 


Fig. 4. 


Top chassis view with various 


To use the sound switch, first con- 
nect the circuit to be controlled to the 
proper relay contacts to give the type 
of operation desired. Either “normal- 
ly on” or “normally off’ operation may 
be obtained, depending on the pair of 
relay contacts chosen. Turn the “Sensi- 
tivity” control to its minimum gain 
position 

After turning the unit on and allow- 
ing a few minutes warm-up, adjust the 
“Sensitivity” control so the relay opens 
with a sound of the desired level. The 
proper setting of this control will be 
such that the instrument does not re- 
spond to background noises, but op- 
erates instantly on the “control” sound 
The position of the microphone with 
respect to the point at which the “con- 
trol” sound originates will affect the 
setting of the “Sensitivity” control 


Applications 


The possible applications of the “im- 
proved” sound switch are limited only 
by the ingenuity of the individual user 
A few possible applications are listed 
and these should serve as a guide to 
the reader in working out applications 
of his own 

Voice controlled toys 
the time 


By shortening 
constant of the time delay 
network (C».-R.) to the point where 
“pulse” type operation is obtained, the 
sound switch may be used to operate 
a sequence or stepping relay to con- 
trol toys or models 

Commercial “killer or radio-TV 
silencer: A piece of ordinary line cord 
may be used to connect the relay ter- 
minals across the coil leads of a radio 
or TV receiver. The “Sensitivity” con- 
trol is adjusted so that the relay does 
not operate on normal program vol- 
ume. When a commercial comes on, 
simply shout “Shaddup!" and the sound 
switch will do the rest the com- 
mercial will be cut off for 10 or 
15 seconds if this isn't long enough, 
extend the time by saying “Keep 
Quiet!” Used in this fashion, the sound 
switch is also handy for silencing a 
radio or TV set when you are called 
to the telephone. If the sound switch 
is placed near the phone bell, radio 
silencing may be made automatic 

Garage door opener: Mounted in a 
garage, with the relay contacts con- 


about 


parts identified. 


nected to a door opening motor, the 
sound switch may be used as a remote 
control for opening the garage doors 
Adjust the “Sensitivity” control so the 
sound switch will respond only to an 
auto horn sounded a few feet 
Little sensitivity is required 

When you come home, drive up into 
the driveway until your car is only a 
few feet from the garage. Sound your 
horn and the sound switch will do the 
rest 

“Secret” lock: With the plate load 
resistors (R, and R.) replaced by tuned 
circuits (at a selected audio frequency } 
and the relay contacts connected to 
control an electric lock release, you 
have a “secret” lock which may be op 
erated. Adjust a smal! whistle to sound 
a note of the proper frequency 

“Noise” alarm: When a late party is 
planned, the sound switch may be con 
nected to operate a light or buzzer and 
the “Sensitivity” control preset A 
long as the party proceeds at a quiet 
pace, the neighbors will be happy and 
the sound switch will 
tive. Should the 
boisterous, however, the 
will let you know so 
things down and avoid 
the police 

Tricks and stunts: The sound switch 
may be used to good advantage at par 
ties or meetings a light off 
or on “on command”, to operate a rec 
ord player on command, and in similar 
applications 

Transmitter control: Hams will find 
the sound switch useful as a control on 
their phone transmitters. Instead of 
having a “push-to-talk” switch, use the 
sound switch (the same microphon 
may be used both for the sound switch 
and for the transmitter). The trans 
mitter is turned from “standby” to 
“on” as soon as the operator 
talking. 

Audio burglar alarm: If you live in 
a quiet neighborhood, you can connect 
the sound switch to an alarm bell and 
turn the “Sensitivity” control up 
before you retire. If someone tries to 
“jimmy” a door or window, the sound 
of their efforts will operate the alarm 
When used in this application, the 
sound switch should be placed near 
the outside entrance ww 


away 


remain inopera 
party become too 
sound switch 
you can quiet 
tangling with 


to turn 


starts 


just 


Fig. 5. One method of mounting the microphone cartridge. 
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RADIO-CONTROLLED 


TRAFFIC LIGHTS 


By NORMAN SKLAREWITZ 


of traffic control in a growing num- 

ber of American cities this summer 
is a new engineering contribution to- 
ward speeding vehicle movement and 
Conventional corner traf- 
fic lights will be activated by remote- 
control radio 

Greeley, Colorado, already has one 
system, designed by Colorado Electron- 
in operation, and Chi- 
cago will get the world’s most extensive 
network of radio-operated signals by 
summer. The equipment for the Windy 
City was designed and built by General 
Electric 

Both utilize existing stop- 
and-go lights but overcome the disad- 
vantage of fixed time cycles. Tone sig- 
nals transmitted from a central radio 
station to FM receivers mounted near 
the lights will re-time signals auto- 
matically as required by car move- 
ments and weather conditions. 

The need for these new systems stems 
from the fact that street traffic changes 
its pattern a number of times each day 
During the early morning rush hours, 
for example, cars roll into Chicago's 
‘Loop” area at a tremendous volume 
Yet intersection signals remain at con- 
stant timed cycles. The period of “go” 
for this southbound flow is the same as 
it is for traffic headed north although 
virtually no cars are moving in that 
direction 

Cars back up for blocks and drivers 
fuss and fume. The result of this con- 
dition is more than delays and incon- 
venience, engineers found. In order to 
“beat the lights,” drivers make jack- 
rabbit starts, cut in and out, and follow 
much too closely. Dozens of serious ac- 
cidents along such busy thoroughfares 
as well as dented fenders and bent 
grilles underscored the need for some 
change 

Lloyd M. Johnson, Chicago's commis- 
sioner of streets, initiated a detailed 
survey of traffic conditions. The result 
was a recommendation that the num- 
ber of intersections with traffic lights 
be increased by almost 1500 new sig- 
nals 

The majority of these new lights 
could be equipped with conventional 
preset timing patterns. At about 450 
corners, however, engineers said that 
the unbalanced traffic flow during the 
morning and evening rush hours called 
for a system that would permit variable 
time conditions. This could be done by 
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Fir *TRONICS will take over the job 
saving lives 


ics Corporation 


systems 


Two views of the radio control equipment mounted on tral 
fic signal and the three-tape system which provides the au 
tomatic cycling for control, as installed in Greeley, Colo 


First electronic system of its type 


now permits traffic signal patterns 
to be adjusted from a central point. 


interconnecting the 
ground cable—a system used in heavily 
concentrated business centers Cost 
however, was a prohibitive $3,375,000! 

So another solution was sought and 
radio was it. Research and develop- 
ment of an entirely new idea in remote- 
controlled signals was undertaken by 
the city’s associate traffic engineer 
Ralph F. Michel, and General Electric's 
Charles L 

A pilot 


lights by under 


tace 


network was subsequently 


designed with radio-controlled signals 
going at two different six-way intersec 
tions on the city's South and West Sides 
and along eleven intersections of La 
Salle Street which brings traffic direct 
ly into the Loop district from the Outer 
Drive 

The Central station for the Chicago 
system will be a G-# 34-W transmitter 
which will be located in the Board of 
Trade Building, one of the city’s tallest 


(Continued on page 106) 


The new traffic control signal plan being set up in Chicago by General Electric. 
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The electronic ignition unit installed in the author's V-8 Dodge. 
FLEC ki ) N F The chassis can be accommodated under most car hoods. 


By HARRY W. LAWSON, JR. 


Step-up performance of your car without use of added shunted around them. Since the ca- 


pacitor voltage cannot change instan- 
coils or distributors by incorporating this simple circuit. taneously, the points have sufficient 
time to increase their gap above break- 
HE system to be described here can produces a voltage induced in the coil down voltage. The result of all this is 
Tr considered more than a hot-rod proportional to the inductance of the the ignition system used today, as 
novelty. Indeed it should be of in- coil and the rate of change of current shown in Fig. 2 
terest to any Saturday mechanic on in that coil On closer examination of this circuit 
the lookout for smoother operation, " we will find that on opening of the 
better acceleration, and extremely long Hence: Bins L di/dt points a series resonant circuit is pres- 
‘ : 4 
point life. Perhaps, first it would be If we then place another winding on ent, consisting of the primary coil in- 
well to lay some ground work about this coil (i.e., a transformer), this sec- ductance and the distributor capacitor 
ignition systems in general ond winding will have induced in it a (C). With typical values of 5 to 15 
To begin with, those of you who voltage proportional to the first wind- millihenrys (open secondary) and .25 
remember the struggling infancy of ing voltage multiplied by the turns ra- ufd. the opening of the points causes a 
the automobile industry may recall tio. Hence, with large ratios the sinusoidal rise of voltage for roughly 
the various methods of obtaining the right order of magnitude of ignition one-quarter cycle of a 2000 to 3500 cps 
required ignition voltage. Out of all voltage will result in the second wind- wave, assuming the spark plugs fire at 
the multitude of magneto and vibra- ing or secondary. This is all well and approximately the peak of this wave 
tor-coil designs, there emerged the sin- good except that it is a little rough on A plug firing appears as a secondary 
gie-coil interrupter type still in use the contacts that do the interrupting short circuit reflecting a decrease of 
today. The industry's reluctance to It will be apparent that the entire pri- primary inductance on the order of 
abandon this antiquated method stems mary induced voltage (250 to 350 volts ten-to-one or 5 to 1.5 millihenrys. 
mainly from the economics of long- for an ordinary coil) appears across With this change of primary induc- 
standing practice the points immediately on opening tance the induced voltage and subse- 
Let us first review the operation of With the small contact spacing present quent damped oscillations have now 
the conventional ignition system used at the initial break, this voltage is suf- become shifted to the neighborhood of 
today along with its various innova- ficient to break down the gap and 10,000 cycles per second. Fig. 1 illus- 
tions. Starting with fundamentals, it cause a destructive arc. In order to trates this point of operation. It should 
has long been established that the in- slow down the rate of rise of voltage be mentioned that if the plug fails to 
terruption of current through a coil across the points, a capacitor is fire at the top of the initial rise it is 


Two views of the author's ignition system. It is ruggedly constructed throughout to withstand vibration and engine heat. 
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safe to assume that it will not fire at 
all. 

First, take a look at some of the as- 
pects of this system as described. True, 
it is simple and reliable, but it fails 
in many ways to meet the require- 
ments of modern, high-speed engines. 
During the relatively slow initial volt- 
age build-up, needed coil energy is ex- 
pended through ground leakage paths 
in the high voltage wiring. This is 
aptly demonstrated by fouling a plug 
with as high as ten megohms shunt 
resistance In addition, this slow 
build-up time, although of no conse- 
quence at low speeds, amounts to 
twenty-four crankshaft degrees at 
4000 rpm. True, an attempt to correct 
this and the combustion rate is made 
by automatic distributor advance, but 
nonetheless the difference between the 
optimum and actual firing points in- 
creases with speed. 

Of the most consequence however, 
is the inability of the present system 
to function at high engine speeds. The 
reason for this stems from the rela- 
tively slow rise time of the charging 
current in the coil, this time being 
proportional to the ratio of the coil 
primary inductance to the circuit re- 
sistance. Thus, in order for proper igni- 
tion voltage at high speed the closed 
point time or dwell time in seconds 
should be on the order of ten times 
the time constant L/R. This condition 
can be improved by the addition of 
another set of points whose function is 
solely that of increasing the dwell 
time in order that the charging cur- 
rent more nearly reaches its full value 
before break. On the author’s V-8 
Dodge this dual-point distributor is 
standard equipment as on all Chrysler 
V-8 engines. 

Though the foregoing is only a par 
tial coverage of the story it would be 
pertinent here to set down the require- 
ments of an ideal ignition system: a 
Good reliability; b. No speed limita- 
tion; c. Not affected by secondary load- 
ing; d Elimination of points; e. No 
warm-up time: f. No supply voltage 
restriction; and g. Low cost and easy 
serviceability 

Although the system to be described 
does not eliminate points, it meets the 
other requirements. However, since 
the point current and voltage require- 
ments are both reduced by a factor of 
fifty to one, point life is increased. 

It can be seen from Fig. 1 that there 
is much to be gained by applying a 
fully charged capacitor directly across 
the coil at the desired instant of firing. 
The simplified schematic shown in Fig. 
3 illustrates a circuit which will ac- 
complish this. Capacitor C, which has 
become charged through the limiting 
resistor R, is suddenly switched across 
the coil by means of the thyratron. 
The resulting current and voltage 
waveforms for this circuit are shown 
in Fig. 4. This circuit has the disad- 
vantage that the limiting resistor, R, 
is wasteful of plate current during 
thyratron conduction and limits the 
maximum firing rate by slowing up 
the capacitor recharging 


July, 1955 


By replacing the limiting resistor by 
charging choke L:, as shown in Fig. 
5A, the efficiency of the circuit can be 
raised 100 per-cent. This is brought 
about by the utilization of the energy 
storage in this inductance during con- 
duction. Since capacitor C is charged 
by both the power supply and the 
stored inductor energy, the resultant 
peak capacitor voltage is approximate- 
ly twice the power supply voltage 
Since the rate of firing has a wide fre- 
quency range, the selenium rectifier, 


Rect. is used to hold the capacitor at 
full peak voltage before firing. Since 
the thyratron conducts for only one- 
half cycle, as soon as the tube extin- 
guishes its plate voltage drops as 
shown in the Fig. 5B waveforms. This 
is due to the negative charge left on 
capacitor C. If the inverse diode Rect, 
is added as per Fig. 5C, the other half 
cycle of the oscillation is completed 
and the firing capacitor is charged to 
twice power supply voltage, again from 
(Continued on page 90) 
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Fig. 6. Complete diagram. Filament transformer is used as vibrator transiormer. 
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Ri, Re—100,000 ohm, Vy w. res. 

Re~3S1 ohm, 2 w. res. 

Cr—.1 pid., 600 ¥. capacitor (Sprague “Hy- 
pass”) 

Ce, Ca, Co—40 pfd., 350 +. elec. capacitor 

Cr—.5 uid., 1000 v. oil-filled capacitor 

Fiend amp fuse 

RLi—3-pole, dt. relay, 6 v. dx. coil, 3 amp 
contacts 

Sr—S.p.st. disabling switch (remote) 


4 


Vibretor—4-prong standard vibrator 

Ler—See tent 

Time Delay Relay—Miniature 13 sec. time deley 
relay, 6.3 +. (Amperite) 

Rect. 1, Reet. a, Rect. +, Rect, 4, Reet. +, Rec. ox 
100 ma. selenium rectifier 

Teil. rans,, 6.3 +. @ 3 amp 

Tr—Audio output trans. (Stancor A-3830) 

Ve—2D21 thyratron 


By BERT WHYTE 


readers of this column 
Some 


S THE regular 
know, I'm a creature of 
months, I ain't mad at nobody; other months 
I'm loaded for bear and ready to eat raw 
meat! Of course, these “moods” or attitudes 
are merely my personal reflection on what is 
currently good, bad, or indifferent in the 
world of audio. Those of you who don't cot 
ton to my ranting can stop reading right here 
cause this month I'm really fuming! 
You know, I have supported the audio-hi-fi 
movement ever since 5000 cycles was a big 
deal. Like many of my contemporaries, I'm 
pretty proud of the fact that the prognosti 
cations we made about the future of high 
quality music reproduction are at long last 
coming to fruition, Yessir, hi-fi is bigtime 
now articles about. it in Life, Time, 
Newsweek, etc, etc. Hi-fi is becoming (un 
fortunately from a philological viewpoint) a 
word in common usage hi-fi shops and 
services burgeoning everywhere. You might 
say the musical millennium has arrived for 
certainly the public interest in good music 
and high quality sound is one of the phe 
nomena of this decade. I sincerely feel that 
this tremendous upsurge of interest in what 
is largely a cultural pursuit, is one of the 
saving graces that makes life bearable in the 
psychoneurotic political climate of this weary 
world, Feeling as I do about good music 
and hi-fi, I am acutely sensitive to influences 
and conditions which might have a deleterious 
effect on the public acceptance of this me 
dium 
It is because of this that I call your at 
tention to a situation which is rapidly be 
coming one of the greatest menaces to hi-fi 
sound. I refer to the insidious rise of “dis 
count stores” as a source of hi-fi equipment 
At first glance, one might raise the question 
“what is so harmful about a discount 
house? After all, if I can save a few bucks 
on the equipment, what is wrong with that?” 
On the face of things, the answer to this 
seemingly would be nothing! It is hu 
man nature asserting itself when we try to 
“get something for nothing,” or we indulge in 
“Yankee horse trading” to save a few dollars 
It is just as much a part of human nature to 
be suspicious to beware the “pig in 
the poke” type of transaction. And well you 
might be suspicious! The sad plight of many 
people who “got a deal” attests to the basic 
fallacy of doing business with a discount 
house, Yessir, that “ten or fifteen or twenty 
r-cent off net" sounds mighty attractive, 
~~ if the average hi-fi buyer would take a 
good look at the background of his deal 
I very much doubt that the discount would 
continue to be attractive. Let me give you a 
few illustrations of things which have hap 
pened to many discount-conscious buyers 
Not long ago a friend of mine walked into 
a shop in New York which is notorious for 
its cut-rate policies. My friend wanted to 
purchase a well-known preamp-equalizer, and 
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moods 


after some of the usual haggling, he got his 
unit for about 17% off the net price. He was 
quite smugly satisfied with the “shrewd’ 
deal he had made satisfied until he op 
ened his “poke” and took a look at the “pig” 
inside. Oh, he had a new unit all right. But 
the serial numbers of the thing were delib 
erately obliterated and no warranty card 
could be found. In other words, he had pur- 
chased a piece of bootleg equipment and if 
something turned out to be wrong with it 

he was up the well-known creek. What 
is behind all this is that the shop was not an 
authorized dealer for this particular unit and 
had been buying stock from out-of-state 
“transhippers.” Discount houses generally 
don't give a tinker’s toot about service. Many 
do not maintain a service department at all 
and for the most part those who do, have 
them mostly as “window dressing” and they 
are totally inadequate. I hardly need say here 
that service facilities are important as 
good and reliable as most hi-fi equipment is 
things do go wrong! 

Now we come to one of the most annoy 
ing aspects of doing business with a discount 
house, and that is a general lack or inade 
quacy of demonstration facilities, and the in- 
expert and poorly trained personnel. I will 
swear an affidavit that I was told the follow 
ing in one of the big discount houses in down- 
town New York: “Demonstration? Phooey! 
Our men are trained to quickly discern 
whether the guy who walks into the store is 
a ‘looker’ or a ‘buyer.’ If he’s a ‘looker’ we 
give him a fast brush if he’s a buyer, 
we get right down to the question of price, 
rarely do we have to demonstrate.” And as 
Mr. Gobel would say, “so there you are!” 
I know the foregoing may seem incredible, 
but that is a pretty general state of affairs in 
the discount houses. Many of them have no 
facilities for A/B comparison, there is no 
consideration whatsoever of acoustic environ 
ment and much of what rarely does get dem 
onstrated is improperly matched as to im 
pedances, etc. When it comes to personnel, 
it’s just short of murder! You can hear more 
pure balderdash and mis-information dis- 
pensed in one of these discount joints in five 
minutes than you can hear in a legitimate 
establishment in a year! 

Sure, if you're real hep to the hi-fi, you 
know what equipment you want, etc. But 
consider the case of the average Joe who 
doesn't know much about the subject and 
must, perforce, depend on the supposedly 
expert” advice he thinks he can get in the 
hi-fi salon. One of the most lamentable prac 
tices that has sprung up is the unthinking 
(and hardly ethical) person who goes to a 
legitimate dealer's showroom, gets courteous 
and expert attention from highly qualified 
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hi-fi consultants, listens in comfort, and 
makes comparisons through the excellent (and 
expensive) switchboard setup, and then high 
tails it to the discount house a few blocks 
away and makes his purchases. The net re 
sult of this kind of shenanigans is that many 
of the reputable dealers with big investments 
in stock and demonstration facilities and 
high salaried personnel, are finding them 
selves in very untenable positions. And it is 
really quite a dilemma! The hard, cold, in 
escapable fact is that hi-fi equipment cannot 
be properly sold to the average person unless 
there is considerable investment in plant and 
personnel. And with these investments, the 
reputable dealer cannot afford to compete 
with the two-bit discount houses 

Some dealers have faced up to the situation 
by getting out of the hi-fi business altogether 
or by dropping those lines which are being 
“footballed” around the discount houses 
Which brings up the point that the manu 
facturers are hardly blameless in many cases 
since they sell direct to the cut-price artists 
In this they are sowing the seeds of their ul 
timate destruction. A few of the manufac 
turers “hungry” for a fast buck started all 
this foolishness and gradually others followed 
suit in self-defense. If the discount market 
ever got out of hand, it would be the down 
fall of the hi-fi market and movement as we 
know it today. A few of the really big pow 
erful dealers recognize this, and are bringing 
pressure to bear on certain manufacturers, b 
threatening to drop their lines and by other 
actions. Unfortunately, the Fair Trade laws 
in this country are in such a confused mess 
that no recourse can be found in them. It all 
boils down to this: either everybody is going 
to become a hi-fi expert (a highly improbabk 
happenstance) and use discount houses or the 
thinking person will realize that he is better 
off enjoying the facilities and expert advice 
offered by the legitimate dealer. If the pub 
lic continues to use the discounters it 
means the end of the reputable hi-fi salons 
and hi-fi will have been dealt a body-blow 
from which it may recover. Be sen 
sible no one ever got something for 
nothing. You get what you pay for, and in 
no business is this truer than in high fidelity 

Equipment Used this Month; Electrosonic 
Professional Series arm and cartridge, Con 
ponents Corporation turntable, Mcintosh C-8 
preamp, two 30-watt Mcintosh amplifiers 
Jensen “Imperial” speaker, Jim Lansing 
D 34001 speaker system 


BIZET 

SYMPHONY #1 

PATRIE OVERTURE 
L’Orchestre de la Suisse Romande con- 
ducted by Ernest Ansermet. London 
LL1186. RIAA curve. Price $3.98. 

This comes hard on the heels of the exce! 
lent versions by Cluytens and the Philha: 
monic Orchestra on Angel. In comparison, | 
think Ansermet is more astute than Cluytens 
in the symphony, while Cluytens is mor 
spirited in the “Overture.” Soundwise, the 
London is outstanding, with superb string 
tone and brilliant brass. The Angel is more 
subdued in over-all effect, but will find its ad 
herents as well. Nice “live” acoustics in bot! 
recordings. The RIAA curve was improved 
with a slight bass boost Quiet 
my copy 


never 


suriaces in 


W ALTON-SITWELL 
FACADE 
Dame Edith Sitwell and Peter Pears with 
The English Opera Group Ensemble 
conducted by Anthony Collins. London 
LLI133. RIAA curve. Price $3.98. 
This is listed as an “entertainment” and I 
can assure you it qualifies as that! The re 
cording here supplants the old one with Dr 
Sitwell on an early Columbia and, cloaked in 
(Continued on page 96) 
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The NEW 


ELDICO SSB-100 


SINGLE SIDEBAND «= $ 00 
EXCITER-TRANSMITTER 695 


Write for complete literature 


CENTRAL ELECTRONICS 
SSB Equipment Multiphase Exciter 


Model 20A 
20 watts peck ovtput on AM, PM, CW ond SSB. 
Single switch for sidebond selection. VOX on AM, 
PM ond S56, plus breck-in on CW. Bandewitching 
160 threw 10-meters. Hos mogic eye indicator for 
carrier null and peak modylotion. Choice of table 


or rack medel. 
Wired $249.50 Kir $1995° 


BROAD-BAND LINEAR RF AMPLIFIER 
Model 600L 


Ne tuning controls except single knob bond selec- 
tor covering 160 thre 10-meters. Requires only 
2 watts effective or 4 watts peck envelope drive 
power for 500 watts OC input. 60 te 65% linear 
efficiency. Single 613 operctes AB). Meter reads 
input power in watts, grid current, output in F 
amperes, ond shows reflected power with mf- 
matched toed. Has input level calibrations for 
AM, PM and CW. Self-powered with regulated 
bias ond screen voltoges, RF is shielded ond hy 
powed for effective TV! suppression. Choice of 
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New ELDICO VFO10/20A 


Designed exprenly for Centro! Electronics $58 
Exciters Model 10A, 108 and 20A. Variable fre- 
quency oscilieter for 75 and 20-meter bands. Com 
plete bend coverage on 75 and 20 meters, Neo 
modification of exciters required. 

$3995 


$49.95 Kir 


Wired 
GON SET Linear RF 


Amplifier 


Single knob bendewitching covers 80 they 10- 
meters with provision fer 160. Pi-network evtput 
cirewit matches 50 to 300 ohm loads. Four 807s 
operate class AB, and provide substantial power 
eviput with low grid drive. Circuit is completely 
stable and tree trom peorasitice ond self-cscitia- 
tien, Complete metering of individual 807 cath. 
odes, grids and relative RF ovtpyt. Overload relay 
end warning light protect screens. Self powered. 


Complete with tubes $3390° 
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Model 51005 

Bondywitching on 80 thru 10-meter bends. Oper- 
ates VFO or crystal on CW or phone, Input power: 
135 watts phone and 150 watts CW ond $58. 
Feotures Pi-network ovtput, built-in low poss filter 
end TV! suppression. Mes eccurote stable VFO. 
Provides 75 watts ovdie output at 500 ohms. Self. 


cere OSES $4675 


B aW Single Sideband GENERATOR 


Model 5188 
Designed for use with 51005 amitter. Bandewitch- 
ing on 80 thre 1O-meter bonds. VFO or crystal 
contre! on AM, CW and $58. Features VOR on 
$58 and speoker deactivating circuit. Self. powered 
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source impedance for a _ particular 
speaker must be specified by the 
manufacturer of that speaker, as the 
means for proper adjustment of fre- 
response through variable 


oratory. 

The author has questioned several 
speaker manufacturers and has found 
them amazingly (and amusingly) re- 
luctant to comment on how their 
speakers should be operated. The con- 
sensus seems to be that modern speak- 
ers are expected to work properly with 


amplifiers of low positive source im- 


pedance (damping factors of 10 or 
more), and the manufacturers’ speci- 
fications are set from a constant volt- 
age source—-the equivalent of a zero 
impedance source. Any departures 
from this conventional standard should 
be mentioned by the manufacturer in 
his directions for using the speaker. 


Conclusion 


Weighing the various pros and cons 
of variable damping, the author finds 
it difficult to justify variable damping 
except in the limited case of low grade 
speakers or situations where the 
speaker manufacturer intended a spe- 


| cific source impedance other than close 
| to zero. 


Speaker distortion may be affected 
for better or for worse through vari- 


| able damping. Frequency response will 


generally be most suitable for a low 
source impedance. Therefore, a fixed, 
low source impedance, such as is nor- 
mally obtained from amplifiers with 


| appreciable negative voltage feedback, 
| will provide close to optimum perform- 


ance as well as insuring that the 
speaker is critically damped (or slight- 
ly overdamped). 

On the other hand, the use of cur- 
rent feedback to provide’ variable 
damping introduces new problems 


| which tend to degrade listening qual- 


ity. When a multiple speaker system 
is used with a crossover network, the 
impedance-sensitivity of current feed- 
back will cause frequency variations 
which cause rough and ragged repro- 
duction at the crossover frequencies 
If no crossover is used in a multiple 
system, the impedance variations in 
one part of the system cause current 
feedback changes which are reflected 
in changes in signal level to other 
units in the system. This again accen- 
tuates raggedness of frequency re- 
sponse 

The most serious drawback to the 
use of variabie current feedback lies 
in the dangers of instability. This is 
particularly true where the feedback 
is positive. In order to minimize this 
difficulty, some designs introduce fil- 
ters to confine the positive feedback to 
a limited frequency spectrum. How- 
ever, this causes frequency unbalance 
similar to tone control action. 


Listening tests under reasonably well 
controlied conditions indicate that, as 
theoretically expected, high output im- 
pedances lead to boomy and screechy 
sound quality, while negative imped- 
ances lead to a loss of bass. Extremes 
in either direction lead to veiled and 
indistinct sound quality. Undoubtedly 
other experiments using different 
equipment could lead to different con- 
clusions, but so far the author has 
found nothing to justify variable 
damping, while many factors indicate 
that it is undesirable 
Epitor’s Notre: One thought that 
should not be overlooked is that many 
manufacturers have been including 
some form of variable damping in their 
new amplifiers at no additional cost to 
the consumer. Many individuals may 
find it quite interesting to experiment 
with this feature. In all cases, it can 
be cut out of the circuit if not desired 

The measurements shown in Table 1 
and Fig. 2 were made by Mr. Bruce 
DePalma, of M.1.T. Mr. DePalma also 
contributed many ideas on the subject 
of variable damping during the course 
of the discussions and tests on which 
this article are based. ~— 3 - 


WYOMING HAMFEST 


HE annual Wyoming Hamfest will be 

held at the South Fork Inn area, 18 
miles west of Buffalo, Wyoming on 
Highway 16, on Juiy 23rd and Cath. 
Cabins or camping sites will be available. 

The Sheridan Radio Amateur League 
has prepared a full program that will in- 
elude a banquet, a Wyoming “Trading 
Post,” and valuable prizes. 

Registration, including the banquet, 
is $3.50. Hams vacationing in the Yel- 
lowstone Park area are invited to join 
with the Wyoming hams in this get-to- 
gether. 

Register with W7QOPP, 362 E. Loucks 
St., Sheridan, Wyoming, or contact 
any Wyoming ham for full details on 
this hamfest in the wide-open-spaces. A 
hearty welcome awaits attendees. —3)}- 


RETMA TEACHERS’ COURSE 


AS PART of its effort to increase the 
skills of practicing TV service tech- 
nicians, the RETMA has announced that 
it is again offering a three-week teacher 
training seminar in advanced TV servie- 
ing techniques, beginning July 5th. The 
seminar is being offered by RETMA and 
the New York State Department of Edu- 
cation, in cooperation with the New 
York Trade School, N.Y.C. 

This year’s seminar will offer special 
advanced instruction in TV servicing to 
teachers of television courses in public 
and private schools in addition to those 
who conduct instruction for service or- 
ganizations. 

The course will include instruction on 
servicing all sections of TV receivers, in 
addition to antenna systems and TY ac- 
cessories, customer relations, techniques 
of teaching, and the organization of a 
school workshop. Extensive laboratory 
work will be included. 

Full details are available from Gilbert 
Weaver, Director of Training, The Uni- 
versity of the State of New York, 227 E. 
Ninth St., New York 3, N. Y., upon re- 
quest. YD 
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NEW XLR_ 


...an important addition 
to the XL Series 


Standardize with Cannon Audio Connectors... designed 
to meet all audio equipment disconnect needs, Simplify 
circuitry and cabling, Get quiet, continuous operation with 
the standard connectors of the industry Cannon Plugs. 


You'll find exactly the type you nced in 14 extensive series 
expressly designed for radio, sound, TV and related fields 
-+. in cord, rack or pene! chassis, audio and low-level, 
portable, hermetic sealed, miniature and subminiature, 
and power-supply types, Standard equipment with leading 
manufacturers of electronic equipment. The old reliable 
“Latchlock” feature on Cannon microphone connectors 
+-. Standard on top-ranking microphones, 


Complete Audio Connector Bulletin is yours for the 
asking ...D Series in separate bulletin coded D-4, 


CANNON PLUGS @ 


CANHON ELECTRIC COMPANY 

3209 Humboldt St. 

Los Angeles 31, California 

Pactories in Los Angeles; Bast 11 Toronto, Canadas 

London, Licctisees in Paris, Tokyo, Melbourne. 
in ail principal cities. 

Distributors everywhere. 


Exact Duplicate 


DUAL CONTROLS 
available TWO ways 


O you prefer ready-to-use dual controls? 
D Or would you like a small stock of control 
sections, switches and shafts that you can as- 
semble quickly for the combination you need ? 


Either way, with Mallory, you can be sure of 
duplicating the exact electrical characteristics 
of the controls in practically any popular TY set. 


Rither way, with Mallory, you can equal or ex- 
ceed the performance of the original equipment 
control. You can count on accurate resistance 
values, smooth tapers, quiet operation and 
long life. 


Rither way, with Mallory, you can be sure the 
job is right the first time... without profit- 
cutting “come backs.” 


Kither way, your Mallory distributor has what 
you need, Call him today! 


= Exact duplicate, ready-to-use, dual control... 
factory-made with all the resistance values, tapers, 
taps, switches and shaft lengths needed for most of the 


popular TY sets. 


~oe Exact duplicate, dual control kits. With a small 
stock of factory -assembled control sections, you can 
make 10,000 different combinations. No soldering or 
special tools required, Assembly takes less than five 


minutes. 
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MAN who was just leaving the serv- 

ice shop politely held the door open 

for Barney to enter. The youth, at 
the age when he thought all forms of 
common courtesy were, at best, so much 
wasted motion, or, at worst, performed 
with an ulterior looked 
piciously after the neatly dressed man 
as he carried a small tool box to his 
waiting car 

“Well, Mac,” 
“did you finally get a set too tough for 
you and have to call in another tech- 
nician for a consultation? Why didn't 
you call on me? I'm always available.” 

“That would be like a one-eyed man 
asking a blind man to lead him,” Mac 
grunted. “That fellow is a technician 
all right, but he works on electric type- 
writers instead of The on-off 
switch on Matilda's pride and joy final- 
ly ware out, and he 
place it.” 

If that’s all that was wrong, why 
didn't you do it yourself?” 

“My mind started working in that di 
rection, too,” Mac admitted, “and then 
I brought myself up short. There I was 
right on the verge of doing what I crit- 
icize so severely in our customers: tin 
kering with something I knew little 
about and that I was not equipped to 
service; so I picked up the telephone 
and called the service department of 
the people who sold us the typewrite1 
and asked them to send a 
over to fix it 
I'm certain I got a lot more 
formation out of watching 
than the bill will total 

How’s that? 

“Well, I 
company 
typewriter! 


motive, sus- 


Jarney greeted his boss, 


radios 


came over! re- 


repairman 
He came right away, and 
useful in 


him work 


that the 
our electric 


happen to know 
manufacturing 
also makes other expensive 
office equipment used all over the globe 
Since they realize tech 
nicians represent the company 
and its products in the 
people they vive 
sive and thorough training before he is 
allowed to start work It occurred to 
me that if I watched him at work here 
office I probably could pick up 
ome good pointers on how a profes 
worked to 
then I 
might even try to graft some of thes« 


their service 
whole 
minds of many 
each fellow an inten 


in oul 
ionally-trained technician 
produce a good impression 
scientific methods on you 
‘Trust a Scotchman to squeeze an 
education out of a service call 


said with a grin 


Barney 
“What did you learn 
“You saw for yourself how neat and 
in he was 
introduced himself 


open ad his 


and how courteous. His 
removed 
and took 
beneath the 
in place 


coat toolbox 


out a workcloth to place 
typewriter, put this and went 
right to wor! No time was lost in idle 
chatter. In that little had 


exactly the right tool for every job, and 


toolbox he 


I particularly noted the tools were clean 
ind in excellent condition 

Even though I promptly gave 
my own diagnosis of the trouble, he po 
litely made his own checks before start 
ng to remove the switch 


him 


Two or three 
other times I offered him the benefit of 
my valuable advice 


bad. He 


which invariably 


turned out received all this 
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without comment, and 
then went right ahead to do the job the 
way it should be done; but he was care- 
ful not to mention or point up the fact 
that I was mistaken. That takes good 
discipline and will power to keep from 
showing a smart aleck how wrong he 
was! 


courteously 


“I kept trying to engage him in con- 
versation on every subject from base 
ball to politics each 
time politely and briefly, but he kept 
right on working. His movements were 
quick and sure but gentle. That typ 
writer was treated as though it were a 
family heirloom. After the 
switch was installed, he worked it se 
eral times to be sure if was all right 
Nothing was taken for granted 
he cleaned and oiled the entire machine 

not only the working parts but also 
the portions that had to do with the ap 
pearance of the typewriter. After that 
in spite of the fact that Matilda and I 
both him there 
wrong with the typewrite 
bad switch, he ran a sheet of paper 
the rolls and checked the operation of 
every key 
And he found several 
the typewriter's 


He answered me 


pr iceless 


Next 


assured was nothing 
except the 
into 
eral times 
flaws in 


that we 


and control s« 
minor 
operation 
could easily see when he 
out but that had 
fore. For example 


pointed then 
gone unnoticed be 
he made eve key 
hit with exactly the same force so the 


letters were of equal shading 


these things were taken care of ea 
finally the 
was doing the job he knew it was capa 
ble of; then he put away his tools and 
wiped the desk so it wa 
er than when he started 


ind quickly until aching 


iwctually clear 


Barney took in every word 
though he pretended to pay s« itten 
and Mac knew the boy would try 


to put into practice the 


tion 
observed 


both 


point 
while 
then B 


ind stressed. For a men 


worked in silence 


up 


rey pipe d 


Mac 
practically new, but it has de 


here's a queer one. This set is 
cloped a 
At first I thought it was filter 
don't help 
output and 
audio amplifier stages with no 


bad hum 
capacitors, but 
I've tried new 


new ones 
tubes in the 


improve 


ment; yet I 
here 


know the hum originates 
when I pull any tube 
ahead of the detector and audio ampli 
fier tube, the hum is not affected; but 
when I pull that tube, the hum stops 
A kind of funny thing is that the hum 
seems to get worse as the volume is 


because 


turned down.’ 

Mac noted the model number of the 
set and went to the service literature 
file and pulled out a folder covering the 
set He studied the diagram for a 
couple of minutes and then turned the 
and studied it for a few 
35W4 tube 
ind substituted it for the one in the set 
When this warmed up, the set 
normally and there 

Well 
ney exclaimed ‘I never 
bad rectifier tubs 
a lot I'll put it 
now 

Not so fast Mac cautioned as he 
replaced the old 35W4 in the socket. He 
waited until the coming 
through strongly and then carefully cut 
tube socket 
ind capacitor leads 
freed from the 
Instantly the hum quit 
For the umpteenth time Mac said 
irily I study the 


whenever you corre up against an un 


chassis ove 
seconds Next he got a new 
played 
was no hum 

I'll be a monkey's uncle!” Bat 
thought of a 
Thanks 
cabinet 


causing hum 
back in the 


hum was 
a lug loose from one of the 
so that the resistor 
oldered to this lus 
socket 


were 


repeat diagram 


isual symptom In thi case the ul 
that business of the 
when the 


isual symptom } 
hum being wors« volume 1} 


turned down The diagram shows the 


bottom of the oOlume control do« not 
vo directly to ground, as is usually the 
case, but instead returns to ‘B-minus 
through this 2200-ohm re 


‘fd. capacitor connect to the 


‘ 


istor A 
junction 
and the 
through 
this 4700-ohm resistor to the cathode 
of the output The cathode re 

tor of this t } wot b pa ed 
ome of the 


of the control and this resistor 


other end of the capacitor go« 


and 


oltawe de cross it 


veloped 
is fed back through the resistor and 
capacitor to the bottom of the 
control, thus feed 
back to the grid of the audio amplifier 
tube fed from the sliding contact of the 
control 


voluTne 


ipplying negative 


(Continued on page 82) 
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WHAT IS YOUR “FI-0"? 


By W. R. NUGENT, E.. 


Test your grasp of high fidelity with this brief yet comprehensive quiz. The twenty 
questions below cover the full scope of hi-fi from recording to the ear, and will give 
a good indication of your mastery of this timely subject. A choice of three answers 


is given after each question. When all questi are c 


pleted, compare your an- 
swers with the correct ones on page 129. Give yourself 5 points for each correct an- 
swer. A score of 90 to 100 ranks you as an expert; 75 to 85 indicates “advanced 
amateur” status; 60 to 70 places you in the “novice” class, while less than 60 
shows you need to acquire a firmer background in the tools and techniques of hi-fi. 


Major in Electronics or Power 
BS Degree in 36 months 


Prepare now for a career 

as an electrical engineer or 
engineering technician — and take (a) dynamic range 
advantage of the many opportuni- 3. With phono pickup 
ties in these expanding fields. tracking distortion? 


You can save @ year by optional (a) straight head 
year ‘round study. Previous military, 
academic, or practical training may 4. In phon 
be evaluated for advanced credit, placement t 
(a) tracking error 


' 
] r 


Increasing the speed of recording 
(a) improve 


on tape will cause frequency response to: 


(b) deteriorate (c) remain the same 


2. “Liveness” in a recording refers principally to: 
(b) tone quality (c) reverberation time 


arms of equal length, which type will introduce the least 


(b) bent head 


“compliance” 


(c) no difference 


cartridges, the term refers to the rati { needle dis 


Enter Radio and Television 
~~ courses 12 to 18 months 


You can be a radio technician in 12 
months, In an additional 6-months you 
can become a radio-television techni- 
cian with Associate in Applied Science 
degree. Color television instruction is 
included in this program 


(b) voltage generated 


A recording with constant amplitude 


“ideal” magneti irtridge. As the frequency is 


6. Bent shank needles are designed to give 


(a) increased vertical compliance 
7. From the 
for recording or playback use is 


standpoint of quietness 


characteris 


increased, the output v 


(b) longer needle life 


and speed regulation, the best type of motor 


(c) force applied 


stics is repr od by an 


tage 


(a) is essentially constant (b) increases at 6 db/octave (c) decreases at 6 db/octave 


(c) less surface noise 


These technician courses may form 
the first third of the program leading 
to a degree in Electrical Engineering 8. High sen 
Twenty-one subjects in electronics, (a) limiters 
electronic engineering and electronic 
design are included in these courses 9. Many quality tuners and preamplifiers are 

Courses also offered: radio-televi- por 
sion service (12 mos.); electrical serv- 
ice (6 mos.); general preparatory 
(3 mos.). 


(a) 4-pole induction (b) shaded pole 
itivity is of greatest import in FM tuners employing: 


(b) ratio detection 


(c) hysteresis-synchronous 


(c) afc. 
shock mounted. This reduces the 
sibility yf: 


(a) breakage (b) microphonics (c) poor connections 


heater supplies are often used in low-level stages of preamps in order 


Terms—Sept., Jan., Apr., July 


(a) parasitic oscillations (b) transformer drain (c) hum 


Faculty of specialists. 50,000 former stu- ll 
dents annual enrolment from 4 
states, 23 foreign countries. Non-profit 
institution. 52nd year. Courses approved 
for veterans, Residence courses only 


ised ata hoice 


uld be 


If a preamp is to be distance from the main am; 


of preamp output w 
(a) cascode (b) cathode follower 

12. Push-pull amplifiers help t 
(a) odd harmonics (b) even harmonics 


(c) push-pull 


eliminate distortion by cancelling a srious 


(c) odd and even harmonics 


13. Expander circuits are useful when playing recordings having ed 
I f Y 


(a) pre-equalization (b) frequency range (c) dynamic range 


14. In nventional speakers, the angle of sound radiation is na west f the 


(b) high frequencies 


juction is 


(a) low frequencies (c) no difference 


15. The most faithful repr btained from which type of eaker en 
cl 
(c) horn 


(a) bass reflex (b) labyrinth 


symphonic volume in an 


MILWAUKEE 


SCHOOL OF ENGINEERING 


SSSSSSSeSSSSSSSSSGGGG008 
MILWAUKEE SCHOOL OF ENGINEERING 
pert RAN.755, 1025 N. Milwaukee Street 
Milwaukee |, Wisconsin 
Send FREE illustrated hooklets 

0) Career tn Electrical Engineering, 
() Career in Radio-Television, 


16. T btain full rverage livingroom eaker must 


ywer of about: 


(b) 5 watts 


deliver an average acoustic p 


(a) 1 watt (c) 10 watts 
17. To the ear, the 


(a) amplitude 


y»bjectionable type of distortion is: 
(b) phase 


ls compensate for variations in the frequency 


most 
(c) intermodulation 


18. “Loudness ontr 


1 em. intetested im...c... the ear at different volume levels. The ear's frequency response is p 


(name of course) 


(a) high volume (b) low volume 
19. The audible frequency spectrum is roughly from: 
(a) 30 to 18,000 cps (b) 300 to 8000 cps 


20. The weakest link in most hi-ti rigs is usually the: 
(a) pickup arm and cartridge (b) amplifier 


(c) average volume 
Name 


Acidrens 


(c) 800 to 30,000 cps 


_————————— Bate 
(c) speaker system 
if veteran, indicate date of discharge 
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Aeathhtl 1V ALIGNMENT 


GENERATOR KIT 


Here ia the complete R.F. signal source for FM 
and TV alignment, (both monochrome and color). 
Provides output on fundamentals from 3.6 Mc to 
220 Me in four bands, with harmonic output usable 
up through the UHF channels. Electronic sweep 
circuit eliminates mechanical gadgets and accom- 
panying noise, hum, and vibration. Continuously 
variable sweep up to 0—42 Me, depending on 
base frequency 
Variable marker (19-60 Me on fundamentals) 
and crystal marker (4.5 Mc and multiples thereof) 
generators built-in. Crystal included with 
kit. Provision for external marker if de- 
sired 
Packed with outstanding features. 50 
ohm output impedance exceptionally 
good linearity effective AGC action 1 ‘ 
plenty of K.F. output. An essential instru MODEL TS-4 
ment for the up-to-date service shop “ Shpg. Wt. 16 Ibs. 


» amateurs 


eties Scie | Aeathht SIGNAL 
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tube ¢ sen 
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tester * * 


‘This is one of our most popular kits, and is “serviceman 
engineered"’ to fulfill the signal source requirements of the 
radio serviceman and experimenter 

Covers 160 Ke to 110 Me on fundamentals (5 bands), 
with output in excess of 100,000 microvolts. Calibrated 
harmonics extend usefulness up to 220 Me. Choice of 
unmodulated R.F. output, 400 cps modulated R.F. out 
put, or 400 cps audio output. Step-type and continuously 
variable output attenuation controls 

Coils are prewound, and construction manual is com 
plete. Calibration unnecessary for service applications 
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2 Ibs indication of electrolytic Shpg. WI. 7 Ibs 30 Me on fundamentals in Shpg. Wt 
dM, / condenser efficiency . 5 bands. 400 cps modula 16 Ibs 
‘cathhit CONDENSER ‘Tests capacitors under actual load condi- tion variable from 0 to 50%. R.F. output 
tions. Checks resistance from 100 ohms to at 50 OQ from 100,000 to Lav. Meter reads 
SUBSTITUTION BOX KIT 5 megohmea. Direct reading scales for all R.F. output in pv. or modulation per- 
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THESE HIGH QUALITY INSTRUMENTS 
AUDIO. 


CAthhkir 
Heathkit HARMONIC ANALYZER x 
DISTORTION METER KIT IT 


Performs the functions of more elaborate and 
much more expensive audio distortion testing de 
vices and yet is simple to operate and inexpensive 
to own. Used with a sine wave generator, it will 
check the harmonic distortion output of audio 
amplifiers under a variety of conditions. Easential 
in audio design work 
The HD-1 reads harmonic distortion directly 
on the meter as a percentage of the original signal 
input. It operates from 20 to 20,000 cps in 3 ranges 
and incorporates a VT'VM circuit for initial ref 
erence settings and final harmonic distortion read 
ings. VT'VM ranges are 0-1, 3, 10, and 30 
volts full scale. 1% precision voltage divid 
er resistors used. Distortion meter scales . A-1 Consists of 
are 0—1, 3, 10, 30 and 100% full scale , Wallimeter 
Having a high input impedance the HD-1 anal and 
> requires only .3 volt input for distortion ag amie yzer 
tests 


an AC yy 


a tremen, 
Price of t) 


‘Metruments Pur wher, “ver the fous 
Use the VIVM 


response 


hased ne Parately =] 
to me ” 
eutous 88UTe NoOing frequen 

' y 


Heathkit AUDIO rer ut Tet for cue Py 
GENERATOR KIT milan , 


' 
This basic audio reference generator deserves a place in t , noted 
lor k 
ww 


IMpedance 


from 20 cps to 1 Me in ranges, and output is constant freque High (4 K, 
ney Fenerators 


within 1 db from 20 cps to 400 Ke, down only 3 db at me 

600 Ke., and 8 db at 1 Mc. An extremely good sine wave ~ 7 Color th Ploved 

y ’ mt results 

scale. Full seale o . “s 

from 100 cps through the audible range ef Volta in . , 
Plenty of audio output for all applications; up to 10 v 2 Shpg. Wt are 15, 

’ nw 


under no load conditions. Output controllable with a con 11 tbs scales are } 


your Laboratory. Complete frequency coverage is afforded Can | 
© mace IM Measure 
ments 


and low 


tH 
built-in ? Opa 


ile 
" are Only 4 


‘nd one of Meter 


is produced, with a distortion percentage below 0.4% theme in in 
1 on the 


to 15 
tinuously variabie or step-type attenuator with settings 5 5 : a% ’ “analyzer 
of 1 wv, 100 pv, 1 v, and 10 v. Cathode follower output and 100% 


Weathhdt Aeathhet AWeathhit nud 1: 


VARIABLE VOLTAGE "Qa " METER 


POWER KIT OSCILLATOR KIT 
SUPPLY KIT aie rd fa) 


denaer " 
Provid gulatec Medel QM-1) and distril alts 
Medel Ps-3 VC output for B of coils, et MODEL AO-1 


50 — ' $4450 pa meter for direc ' 
ape. 5S iment > cation ” , 9 
$3550 sir Ace | SAAD BE | gpqso 


in 


Shpg. Wt. 17 Ibs. load, linear from 0- i 
Pg 1, linear f 40 mmf to 450 mmf within Shpg. Wt. 10 Ibs 


0 ma at 450 vde and 
10 ma at 4 for checking wave 


0— 130 ma at 200 vde! Fasential for « i j nd 
ome. Incense Si cot wane ° (SINE WAVE — SQUARE WAVE) 


design and development. Voltage or « determining unknowr 


rent read on 4 " meter 


Features sine or equare wave coverage from 20 to 
10.000 ope in 3 range An instrument apecifically 
designed to completely fulfill the needa of the serv 


, 
Meathhit Aeathhit iceman and high fidelity enthusiast. Offers hightevel 
d 


output across the entire frequency range, low 


IMPEDANCE 6-12 VOLT tortion and low impedance output. Uses » thern 
BRIDGE BATTERY tor in the second amp — tage to maintain essen 


tially flat output through the entire frequency range 


KIT ELIMINATOR Produces goed, claun aquare waves with a siae tm 


Model 18-2 KIT Sede! 08-4 of only 2 microseconds 
$5950 my i Leathhit 


Shpg. Wt. 12 Ibs tee'n « Shpg. Wt. 17 Ibs BROADCAST BAND 


torage factor of in we cont nuouw ’ 
ductance. Employs 2-sectior L« 4 iriable output voltage ra ) RECEIVER KIT 
Q and DQ functions are combined in o DC at 10 A. contin 
control resistors anc mci * mittent. 0 l6v. DC «a vw own receiver with 
in critical circuit ‘ ‘ , A. intermittent t P ‘ “ Complete inetr 


ammeter « it indicat if icy clean and well filtered by we if } 
; MODEL BR-2 tion book anticipates your 


" we detecte , 
oacillator u w-a d condensers. Panei meter 


. we 
power supply built-in current output $] 7 50 
- 


Less Cabinet 
Shpg. Wt. 10 Ibs 


wnetary tuning from 
to 1000 Ke apeaker Also adaptable for 
AM tuner or phono amplifier 
A SUBSIDIARY OF DAYSTROM INC CABINET: Fabric covered plywood cabinet avail 


able, complete with aluminum panel and reinforced 


BENTON HARBOR 15, MICHIGAN epeaker grille. Part No. 01-0, Shp. Wt. 6 Ibe., $4.50 
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PHONE 


DX-100 


AN D Cc W 


TRANSMITTER KIT 


This one compact package contains complete 
tranamitter, with built-in VFO, modulator, and 
power supplies. Provides phone or CW opera 
tion—VFO or crystal excitation—and band 
awitching from 160 meters through 10 meters 
it.F. power output 100-125 watts phone, 120 

140 CW. Parallel 6146's modulated by push- 
pull 1625's. Pi network interstage and output 
Will 
match non-reactive antennas between 50 ohms 
and 600 ohme 


coupling for reduced harmonic output 
I'V 1 suppressed with extensive 
shielding and filtering. Hugged metal cabinet 
has inter-locking seama 

The high-quality transmitter is packed with 
desirable features not expected at this price 
level plated chassis trans 


Copper potted 


AWeathhit | 
GRID DIP 
METER KIT 


This is an extremely 
valuable tool for 
Hames, Engineers or 
Servicemen. Covering 
from 2 Me to 250 
Me, it uses 500 ja 
meter for indication 
Kit includes pre 
wound coils and rack 
Will accompliah liter- 
ally hundreds of jobs 
on all types of equip- 
ment 


Sem ee 


Model GD-18 
50 
$195! 


Shee. Wt. 
S%. 


eel 


ANTENN 
COUPLER 
KIT 


Poor matching al- 
lows valuable com 
munications energy 
to be leat. The 
Medel AC-1 will 
match your low 
power tranamitter 
to an end-fed long 
wire antenna. Also 
attenuates signals 
above 36 Me, re- 
ducing TV1. 562 0hm 
coaxial input 

powerup to 76 
watts 10 through 


HEAT 


BENTOWN 


formers—wide spaced tuning capacitors 


illuminated VFO dial and 


remote control socket 


ceramic insulation 


meter face preformed 
shafts 


com ponents 


wiring harness control 
high quality 


throughout 


concentri 


well rated used 


Overall dimensions 20%" wide x 
13%" high x 16° deep 

Supplied all 
tubes, cabinet and detailed construction Man 
ual 


complete with components 


Leas crystals.) Don't be deceived by the 


low price! This is a top-quality tranamitter 
designed to give you years of reliable service 


and “ependable performance 


we trouble free © 


Enjoy th frot 


still benefiting 
yourself 
This ¢ 
0, 2 15 
‘ anel meter ind 
. jted by extern 


‘Ww Transm 
11 and 10 meters 
icates er“ 


features one 


is, 
copper plated chas® 


filter, 


AWeathhtl ANTENNA Z 


IMPEDANCE METER 
KIT 


Use in con junction with a 
signal source for measur 
ing antenna impedance, 
line matching purposes, 
ete. Will double also, as 
a phone monitor or rela 
tive field strength indi 
cator 

100 ja meter employed. 
Covers the range from 0 
to 600 ohms. An inatru- 
ment of many uses for the 
amateur 


~ 


Model AM-1 


sya5o 


Shpg. Wt. 2 Ibs. 


EE — 


A 


COMMUNICATIONS 


RECEIVER 
KIT 


Covers 550 Ke to 35 Me 
in 4 bands. Features 
electrical bandspread 
separate KF. and A.F. 
ain controlse—noise 
imiter_AGC—BFO 
phone jack—5" PM 
speaker 
CABINET 
Fabric covered plywood 
cabinet. Part No. 91-10 
Shpg. Wt. 5 ibe. $4.50 


oe 


HARBOR 15,MICHIGAN 


per ation of 


the ecom mes 
n 


jtter i « omple 
Single 
ior ple 
A VFO 


prewoum 


MODEL DX-100 


$189° 


Shpg. Wt. 120 Ibs. 


Shipped motor freight 
unless otherwise requested. 
$50.00 deposit required 
for C.O.D. orders 


a sipment 
ercially designed eq « 
me a 
on, personal aatisfactior 
am 
power supply and cov 
hing eliminates - 
final. ‘ rystal op 


nm kit Incorporates 
' 

lick filter 
and high 


Instruc ion 


te with its own 
andsw it 
te current for the 

si not includec 
' such a8 key ~ 
al ow 


tion, 


knob b 
line- 


price range 


52 ¢ 


t 
hm coax tpu 
t 

roughou 

ta thro eo 


4 coils 
ality « omponen 
Book simplifies aeses 
lator 614 final and 5 
a . 


input 
te powet 
watts pla 


qué 
U4G rectifier 


Weigh the cost of this 
kit rgainst the cost of 
crystals—and consider 
the convenience and 
flexibility of VFO oper- 
ation. This is one of the 
most outstanding kits 
we have ever offered for 

the radio amateur 
Covers 160—80—40— 20—15—11 and 
10 meters with three basic oscillator fre- 
quencies. Illuminated and precalibrated 
dial scale clearly indicates frequency on 
all bands and provides more than two 
feet of dial calibration. Reflects quality 
design in the use of ceramic coil forms 
and tuning capacitor insulation, and 
copper plated chassis. Simply plugs into 
crystal socket of any modern transmitter 
to provide coverage of the bands from 
160 meters through 10 meters. Uses 6A U6 
Clapp oscillator, and OA2 voltage regu- 
lator for stability. May be powered from 
plug on Heathkit Model AT-1 Transmit- 
ter, or supplied with power from most 
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ne 


Model A-7R 


Si fied as 


‘€ 
pre 


$17 


except with ‘ 
t. 10 Ibe. 


“at 


HEATH 


true 


; althoy 


Same as 


0 


8M plifier Model A-7B 


Slage Shpg 


— ia 


Pe 


D DESIGN 


Wigh Fidelity AMPLIFIER KIT 


This advanced-design 25 watt Hi-Fi Amplifier features a new 


design Peerless output transformer 
uses K'T-66 output tubes 


improved circuitry, and 
This results in higher power output; 
improved bass and high frequency response 
and harmonic distortion. Incorporates all the “extra’’ features 
ment. Power handling capabili- 
ties increased to follow instan 
taneous power peak of full 
orchestra. Also new type bal 
ancing and “tweeter 
saver” to suppress HF oscilla 
tion. New physical design re 
sults in attractive appear 
ance, suitable for use either 
in or out of a cabinet 

KIT COMBINATIONS 


W-SM: Consists of main amplifier and power 


single chassis the enpor 
ents, and $5975 
W-S: Consiets of W-5M Kit listed abowe » Heathnit 


ion. Wt 
Model WAP? Preamplifier. Shoe. Wit ey 
te. Rap. Only $7950 


circuit, 


AOS @ ae 


construction Includes all t 
omplete assembly inetruct 


Si the. Rap. Only 


Model WA-P2 


$1975 


Shpg. Wt. 7 Ibs. 


Beautiful 
modern appearance 
blends with any 


interior color scheme. 


Completely fulfills all the requirements for remote control 
and preamplification for the Heathkit Williamson-typ« 
conventional Hi-Fi Amplifier 
arate audio level control 


com pensation 
Amplifiers or any 
Five separate input channels, each with sep 


Full record equalization accomplished with 4 
position turnover and roll-off controls 

Separate bass and treble controls. Overall frequency response within | db 
from 25 cps to 30,000 cps. Hum and noise level extremely low. This brilliant 


performer will do justice to the finest available program sources, 


+ ape ever offered in kit 


and reduced IM on a single chassia 


cago output transforme 
that make for real listening en joy- _ 

cps. Maximum power out 
20 watts 


KIT COMBINATIONS 
4M: Connier 


you FIDELITY 


MWeathhit SINGLE -CHASSIS 
| ‘ 


WILLIAMSON TPE 
HIGH FIDELITY 
AMPLIFIER KIT 


This is the low 
eat priced Wil 
hameon tyr 
form 
mmplifier and power supply 
Features ( bu 
Flat with 
| db from 10 eps to 100.000 


mul over 


of main amplifier and power 


MTS 
ie oer $69 Op 


watt 


ta) 


AMPLIFIER KIT 


ave 
ex " 


an 
compen 


ke 


pi fer 


preamt - eupply 


pow 


COMPANY - Benton Harbor 15, Mich. 
= 


ORDER BLAN K 


(PLEASE PRINT) 


QUANTITY 


Enclosed find 
Please stip C 


check 


0.D 


money order tor 
) postage enclosed for 


ON PARCEL POST ORDERS include postage for weight shown. 


SHIP VIA 


[] Parcel Post 
[] Express 

[ ] Freight 

[} Best Way 


On Express orders 


pounds. the express agency al time of delwery 


do not inctude transportation charges 


MODEL NO 


they will be collected by 


NOTE: ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE, 


ORDERS FROM CANADA and APO's must include full remittance. 
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OPENS and CLOSES 
YOUR GARAGE DOOR 


with the 


Reyna Rewer senor 


Remote Control 


Press A Button 
On The Desh 


OPEN AND CLOSE FROM 
YOUR OWN CAR 


Everyone can afford this 
modern convenience! 


+ t's really simple to install 


one man can do it easily! 

* Take just an afternoon with 
ymmon hand tools; no soldering 
omplete instruction 


assure 


ofessional- type installation 


Prin Powers 


Portable TV Picture 


(Continued from page 42) 


where the picture tube has an external 
coating, a 500 upfd. high-voltage capac- 
itor may be added between the anode 
of the 5AXP4 and ground. However, 
experience has shown that the opera- 
tion of the receiver is unaffected by the 
missing capacitance except for about 
1000 volts lower anode voltage, so the 
capacitor may be omitted along with its 
attendant shock possibilities 

Some older receivers with electro- 
magnetic focus units use the focus coil 
as a filter choke. On receivers of this 
type, a 100-ohm 
be clipped into the focus coil circuit to 
replace the focus coil 

Fig. 1 shows a service technician 
using the 5AXP4 with a _ universal 
yoke assembly to check a receiver on 
his bench. The cabinet, picture tube 
and receiver yoke have been left in the 
customer's home. With this setup, ap- 
proximately ninety-five per-cent of the 
receiver repairs requiring shop work 
can be made without disturbing the 
receiver yoke or picture tube. These 
repairs include all rf i.f., video 


20-watt resistor can 


sound, and sync troubles including 
alignment, many horizontal and ver- 
tical scan problems, and most power 
supply failures 

Most receivers are similar enough to 
permit the satisfactory use of one uni- 
versal yoke with four-foot leads even 
though the horizontal and vertical im- 
pedances of their yokes are different. 
Only a very small percentage of the 
receiver failures such some linear- 
ity problems, would require that the 
exact replacement yoke be used with 
the 5AXP4 to obtain an accurate indi- 
cation of servicing adjustments 

The check tube and adapter may be 
carried on service calls as it is ex- 
tremely handy and serves as a positive 
check on the receiver yoke and pic- 
ture tube in the home. 
Often, the 5AXP4 yoke can be con- 
nected directly in parallel with the 
receiver yoke without removing it, and 
the picture, while half size, is still use- 
ful 

With the 5AXP4 and the yoke assem- 
bly shown here, the service technician 
can build a new tool that will save 
him at least twenty minutes on a 
call requiring shop service and provide 
a rapid positive check of the receiver 
yoke and picture tubs —3)- 


customer's 


ADDITIONAL DATA ON "A PAIR OF FOLDED DIPOLES” 
By HAROLD J. GRUBER, W8MGP 


ACK in the October 1951 issue of 

RADIO & TELEVISION NEWS the 
author gave full details on “A Compact 
20-Meter Beam™ which consisted of a 
pair of folded dipoles 135 degrees out- 
of-phase. 

Since the original article appeared, 
the author has received a tremendous 
amount of mail from all parts of the 
world—in fact——<«everal letters are still 
being received each month. 

Most of the letters consisted of re- 
quests for additional information or 
more specific details but, on the whole, 
the gang wanted dimensions for con- 
structing this antenna for other amateur 
bands, especially for 21 me. 


Fig. 1. 


Fig. 1 shows a schematic diagram of 
the antenna as well as a table of formu- 
las and actual dimensions for all ama- 
teur bands from 3.8 me. to 145 me. 
which the author hopes will take care of 
a lot of requests which he was not able 
to answer by mail. 

Several of the 21 me. versions have 
been in use in the author’s area for sev- 
eral months with exceptionally good re- 
sults. 

The popularity of this beam over a 
parasitic type lies in the fact that it is 
only necessary to construct it according 
to the plans and put it on a pole or tow- 
er. It requires no tuning—you are ready 


to work DX at once! —0- 


Schematic of the antenna and table of formulas and actual dimensions 


for the antenna for all amateur bands from 3.8 megacycles to 145 megacycles. 
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F 1S FREQUENCY IN MEGACYCLES 


Vv 'S VELOCITY FACTOR FOR TRANSMISSION LINE 


ALL DIMENSIONS W FEET EXCEPT Ly WHICH IS IN INCHES 


* Lt 1S LENGTH OF PHASING SECTION OF TRANSMITTING TYPE 300 Orm LINE 
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AMPLIFIER FOR PLANES 


Aircraft Radio Corporation of Boon- 
ton, N. J., has begun delivery of its 
new Type F-13 audio amplifier which 
is designed to power one or more loud- 
speakers in the cockpit of aircraft 

The unit has an output of 8 watts 
into a choice of 4, 8, or 300 ohms. Its 
weight, complete with dynamotor and 
mounting, is 5.9 pounds 

The output from several radio re- 
ceivers may be fed into the F-13 for 
simultaneous monitoring Use of a 
cockpit loudspeaker is especially wel 
come to pilots on long flights or during 
hot days where the alternative is head- 
sets 

Descriptive brochures on this equip- 
ment are available from the company 


SW-AM TUNER 

Browning Laboratories, Inc., 750 
Main St., Winchester, Mass., is now 
marketing a short-wave-AM tuner as 
a companion piece to its “Brownie 
L-300" FM-only tuner 

The “Brownie L-500” is said to be 
the first tuner to cover the short-wave 
bands, 19 to 49 meters. The instru- 
ment features broad and sharp AM 
tuning, full frequency response, 10 kc 
whistle filter, under 2 sv. sensitivity, a 


built-in high-gain ferrite antenna 
cathode-follower output, and self-con- 
tained power supply 

Full specifications and price infor- 
mation are available from the manu- 
facturer. 


“ORTHOPHONIC™ PHONOGRAPH 

The RCA Victor Radio and “Vic- 
trola” Division, Carnden, N. J., is now 
offering the first of a series of “New 
Orthophonic” hi-fi “Victrola” phono- 
graphs—a low-cost model, the Mark V 

The new instrument is a table model 
which features a panoramic speaker 
system. The set contains one 6-inch 
speaker and two smaller speakers 
mounted at a 90 degree angle to each 
other for room-wide dispersion of high 
frequencies. According to the com- 
pany, this new acoustical system pro- 
vides for uniform quality in every part 
of the room and virtually eliminates 
dead spots 

Featuring a smooth-operating, three- 
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FISHER 


ey CZ? 
A Vester Audio vontriotd 


SERIES 80-C 


Tt Took FISHER to improve on FISHER. When we introduced 
I our Model 50-C Master Audio Control three years ago it was 


immediately acclaimed the finest instrument of its type. Like its 
renowned counterpart, the new FISHER Master Audio Control, 
Model 80-C, represents another milestone in engineering excellence, 
ease and flexibility of use, and workmanship of a quality normally 
encountered only in broadcast station equipment . . . these are its 
outstanding characteristics. It took FISHER to improve on FISHER, 


Chassis Only, $99.50 * Mahogany or Blonde Cabinet, $9.95 


Remarkable Features of THE FISHER 80-C 


@ Protessional, lever-type equalization for all current recording cherecter- 
istics. © Seven inputs, including two Phone, Mic and Tape. © Two cathode- 
follower outputs. © Complete mixing and fading on two, three, four or five 
channels. @ Hass and Treble Tone Controle of the varieble-crossover teed- 
back type. © Accurately calibrated Loudness Balance Control © Sell-powered 
@ Magnetically shielded and potted transformer. © DC on all Glaments; 
achieves hum level that is inaudible under any conditions. @ laherent ham 

won-measurable. (On Phone, 72 db below output on 10 my input signal; 
better than 85 db below 2v output on high-level channels.) © IM and 
harmonic distortion: non-measurable. © Frequency response: uniform, 10 to 
100,000 cycles. © Separate equalization and amplification directly from tape 
playback head. © Pour dual-purpose tubes, afl shielded and shock-mounted, 
©@ Separate, high-gain microphone preamplifier. © Push-Button Chennel- 
Selectors with individual indicator lights end simultaneous AC Oe 
switching on two channels (for tuner, TV, ete.) © Master Volume Control 
plas 5 independent Level Controls on front panel. © 11 Controls plus § 
push-buttons. © Three euxiliary AC receptacies. size: Chassis, 12%" « 7% 

x 4%" high. In cabinet, 15-11/16" « 8 « 5%" high. Shipping weight, 10 pounds, 


Prices Slightly Higher Weat of the Rockies 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORP. - 21-23 44th DRIVE - L. I. CITY 1, N. Y. 


speed changer with one control for all 
speeds, the instrument has a range of 
from 70 to 20,000 cps and an undis- 
torted output of three watts 


bb ] ? A master control panel houses the 
three controls for loudness, bass, and 
e le 


—HIGH FIDELITY Magazine 


treble in a simplified grouping for 
easier operation. The tone arm is bal- 
anced with a flipover ceramic pickup 
which has two sapphire styli 


45 RPM SPINDLE 

Components Corporation of Denville, 
SERIES SEVENTY N. J., is now offering a deluxe, pre- 
cision lathe-turned 45 rpm spindle of 
“ IGH QUALITY results at an attractive price,” says High heavy gold-anodized aluminum for use 

with its “Professional” turntable. 
Although designed for a specific unit 
it will fit any standard turntable and 
ye 4 aed is said to improve reproduction from 
is limited only by the calibre of the phonograph pickup, turn- 45 rpm records because of its tru 


Fidelity Magazine. The Series Seventy tuner and amplifier 
have established themselves firmly as the outstanding buy in 
the professional quality field. The performance of this equipment 


table and loudspeaker system used in conjunction with it. centering and concentricity 
The spindle is thick enough to ac- 


THE FISHER commodate up to three 45 rpm rec- 


ords. Its distribution will be handled 
FM-AM Tuner - Model 70-RT by high-fidelity equipment dealers. 
® Features extreme sensitivity (1.5 mv for 20 db of quieting); works where 
others fail. Armstrong system, adjustable AFC on switch, adjustable AM “SOUND BOOK" 
selectivity, separate FM and AM front ends. Shielded and shock-mounted main Audio-Master Corp., 17 E. 45th St 
and subchassis. Distortion below 0.04% New York 17, N. Y., is handling the 
for 1 volt output. Hum level: better U. S distribution of the German-devel- 
than 90 db below 2 volts on radio, bet oped “Sound Book.” 
ter than 62 db below 10 mv input on This ultra-modern tone reproducer 
phono. 2 inputs, 2 cathode-follower combines the simplicity of a record 
with the advantages of tape. In the 
“Tefifon” the sound is engraved on 
Bese. Treble. Volume. Channel/Phoeo pure vinylite with an average of 82 
Equalization, Tuning and Loudness grooves cn a %" band and is self-con- 
Balance. Beautiful control panel, size tained in a cartridge the size of a small 
1434” wide, 84%" high, 94" deep book, 6" x 5%” 


$184.50 To play a “Sound Book,” the window 


outputs Self powered E xception il 
phono preamplifier with full equali 
vation facilities. 15 tubes. Six controls: 


THE FISHER 
25-Watt Amplifier - Model 70-AZ 


8 Offers more clean watts per dollar at its price than any amplifier made 
The 70-AZ has 2% times the power of ‘basic’ 10-watt units. OuTsTANDING 
Features: High output (less than 44% distortion at 25 watts: 0.05% at 1 
watts.) IM distortion less than 0.5% 

at 20 watts; 0.2% at 10 watts. Uni 

form response *0.1 db, 20-20,000 

cycles; 1 db, 10-50,000 cycles. Power 

output constant within 1 db at 25 

watts, 15-35,000 cycles. Hum and noise 

virtually non-measurable (better than 

95 db below full output!) Includes 

FISHER Z-MATIC at no additional 

size: 444" x 1434” x 6%" high 


$99.50 


Prices Slightly Higher Weat of the Rockies 
— 
WRITE TODAY FOR COMPLETE SPECIFICATIONS 


FISHER RADIO CORP. - 21-23 44th DRIVE - L. |. CITY 1, N. Y. face is first slid back and the sound- 


band extended in a loop, which is then 
placed around the playing wheel of a 


RADIO & TELEVISION NEWS 


special playback machine in the same 
manner that a record is placed on a 
turntable. The needle is then set 
against the soundband. If a specific 
portion of the tape is desired, the mu- 
sic selector spots it immediately. 


“CRESTWOOD 402" 

Daystrom Electric Corporation, 
Poughkeepsie, N. Y., has recently 
added the “Crestwood 402” power am- 
plifier and extended range loudspeaker 
to its line of audio equipment 

Designed especially for use with the 
“Crestwood Hi-Fi 404” tape recorder- 
preamp, the “402” has a frequency re- 
sponse of +1 db from 20 to 20,000 cps, 
distortion of less than 2%, and 10-watt 
power output 

This portable unit measures 91%” x 
13%" x 16” and weighs 17% pounds. It 


ind 


incorporates an 8” round speaker, a 
high-impedance input jack, and exter- 
nal-speaker jack and includes a power 
cable and connecting audio cable as 
accessory items. 

Write the company for a data sheet 
on both this unit and the companion 
“Crestwood 404,”" shown above. 


MESSAGE REPEATER 

Amplifier Corp. of America, 398 
Broadway, New York 13, N. Y., is cur- 
rently introducing the “Magneloop, 
Jr.,” a multi-purpose, magnetic tape, 
continuous-loop, record-playback de- 
vice 

Now available in two models, re- 
cordings may be made instantly on this 
unit by simply switching into the 
“Record” position Immediate play- 
back is possible at any time without 
the necessity of rewinding or reset- 
ting. Messages, announcements, or 
sound effects up to 12 minutes may be 
recorded on the Model A which op- 
erates at 3% ips. Model B, with a 
tape speed of 7% ips, is able to record 
for 6 minutes and is recommended for 
applications where greater fidelity is 
required. 

Complete information on either or 
both of these models is available from 
the manufacturer. 


BOGEN AM-FM TUNER 
David Bogen Co., Inc., 29 Ninth 
Ave., New York 14, N. Y., has added 
an AM-FM tuner to its line, the R765 
The instrument provides flat fre- 
quency response and minimum distor- 
tion, according to the company. Ease 
and accuracy of FM tuning are achieved 
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“Dream Set!” 


—LIFE 


THE 


Magazine 


Ah 


FISHE 


Series Firry 


THE FISHER 


FM-AM Tuner - Model 50-R 


THE FISHER 


8S “This tuner is among the most 
sensitive of all in ‘fringe’ areas 
and conjoins beautifully with the 
FISHER Amplifier.”"—Life Maga- 
tine. The truest index to the qual 

ity of the Model 50-R is its selec 

tion even by FM stations, after 
competitive trials, for pickup of 
distant programs for rebroadcast 
to their own communities, In town, 
or even in the extreme suburbs, the 


50-R is unexcelled. $164.50 


Master Audio Control - Series 50-C 


THE FISHER 
50-Watt Amplifier 


8 “The finest unit yet offered,” — 
Radio and TV News. 25 choices of 
record equalization, outstanding 
phono preamplifier, separate bass 
and treble tone controls, loudness 
balance control, § inputs and § in- 
put level controls, cathode follower 
outputs, Hum and noise inaudible 
Chassis $829.50 

With cabinet $97.50 


+ Model 50-AZ 


8 Of the very best !"—High Pidel 
ity Magazine. Will handle 100 
watts peak. World's finest all-tri 
ode amplifier, Uniform response 
within 1 db from 5 to 100,000 
cycles. Less than 1% distortion at 
50 watts. Hum and noise content 
96 db below full output—virtually 
non-measurable! Oversize compo 
nents and quality workmanship in 
every detail. Includes FISHER 
Z-MATIC, at no additional cost, 


$159.50 


Prices Slightly Higher Weat of the Rockies 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 


FISHER RADIO CORP. « 21-23 44th DRIVE - L. |. CITY 1, N. Y. 


Of, A, 7 
Pine VMAccessoues 


FOR THE FULLEST ENJOYMENT 
OF YOUR HOME MUSIC SYSTEM 


FISHER 


ACCESSORIES 


MIXER-FADER - Model 50-M 


NEW! Electronic mixing or fading of any two signal 
sources (such as microphone, phono, radio, etc.) No 
insertion loss. Extremely low hum and noise level. High 
impedance input; cathode follower output. 12AX7 tube 


Self-powered. Beautiful plastic cabinet. Only $19.95 


PREAMPLIFIER-EQUALIZER - 50-PR 


Professional phono equalization. Separate switches for 
HF roll-off and LF turn-over; 16 combinations. Handles 
any Magnetic cartridge. Extremely low hum. Uniform 
response, 20 to 20,000 cycles. Two triode stages. Fully 


shielded. Beautiful cabinet. Self-powered. $22.95 


PREAMPLIFIER-EQUALIZER + 50-PR-C 


WITH VOLUME CONTROL 


50-PR-C. This unit is identical to the 50-PR burt is 
equipped with a volume control to eliminate the need 
for a separate audio control chassis. It can be connected 
directly to a basic power amplifier and is perfect for a 
high quality phonograph at the lowest possible cost. 


$23.95 


HI-LO FILTER SYSTEM - Model 50-F 


Electronic, sharp cut-off filter system for suppression of 
turntable rumble, record scratch and high frequency 
distortion with absolute minimum \oss of tonal range 
Independent switches for high and low frequency cut-off 


Use with any tuner, amplifier, et $29.95 


PREAMPLIFIER + Model PR-5 


A self-powered unit of excellent quality, yet moderate 
cost. Can be used with any low-level magnetic cartridge, 
or as a microphone preamplifier. Two triode stages 
High gain. Exclusive feedback circuit permits long out 
put leads. Fully shielded, Uniform response, 20 to 20,000 
cycles. The best unit of its type available. $12.57 


QUALITY ISNO ACCIDENT... 


@ At Fisher Radio Corporation we never take chances with quality. All materials 
#0 first to the Incoming Inspection Department and any that do not meet our rigid 
requirements are returned to their manufacturer. lo addition, inspection occurs at 
many points during production—trom the original, blank chassis to the final, assembled 
unit, assuring Correct assembly and wiring. Our Test Department is staffed with a 
highly-trained group of technicians Finally, equipment already packed for shipment 
is selected at random and given a complete inspection and electrical test in our 
Engineering Laboratories to keep Quality Control at a constant, high level 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORP. + 21-23 44th DRIVE - L. I. CITY 1, N. Y. 


by use of the company’s auto-lock 
tuning circuit which “zeros in” from 


ss 
fringe areas, thus eliminating the need 
for a tuning indicator. The set has a 
built-in preamplifier with controls for 
volume, bass tone, treble tone, record 
equalization, and loudness compensa- 
tion. A cathode-follower output cir- 
cuit permits physical separation of the 
tuner and the power amplifier to which 
it is connected. 

The tuner is available in chassis 
form or housed in a wood cabinet of 
«ither blonde or mahogany veneer. 


“EXECUTONE” INTERCOM 

Executone, Inc., 415 Lexington Ave., 
New York 17, N. Y., is marketing a 
new electronic intercorn system, the 
“6000.” 

Featuring wall-mounted master sta- 
tions and economical single amplifier 
operation, the new unit design con- 
serves valuable desk or table space in 
offices, supply rooms, production and 
manufacturing areas, and other key 
locations. 

The central amplifier, which draws 
only as much current as a 30-watt 
bulb, is the only unit in the system 
that requires a power outlet. Stations 


. 


may be installed and full communica- 
tion provided between as many as six 
master stations 

In addition to functioning as a two- 
way intercom, the “6000” offers paging 
facilities as well 


TURNTABLE BASE 
JKM, Inc. of 13 W. Hubbard St 
Chicago 10, IL, is offering an inexpen- 
sive base designed to mount the Rek- 
O-Kut “Rondine” Models B-12H and 
B-12 three-speed turntables 
Continuous felt cushioning at all 
contact points of the mounting board 
provides effective isolation as recon 
mended by the turntable manufactur- 
er. The base takes any transcription 
arm up to 16 inches 
Installation of turntable and arm is 
easy as the mounting board simply 
lifts out from the base. All exposed 
surfaces are of grained mahogany 
veneers, hand-rubbed. Over-all size is 
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17” x 6%" x 21 The base is available 
in either mahogany or blonde finishes 


CERAMIC CARTRIDGE 

Shure Brothers, Inc., 225 W. Huron 
St., Chicago 10, DIL, has developed a 
new ceramic cartridge especially de- 
signed to enhance the quality of all 
popular hi-fi equipment in use today 

Known as the “Music Lover,” the 
new cartridge comes complete with a 
magnetic input adapter. The company 
claims that the new design eliminates 
the problem of induced hum, elimi- 
nates cartridge drag caused by mag- 
netic attraction to steel turntables, im- 


a — 


America’s TOP Tuner! 


proves tone quality, increases record I HE 
and needle life, and has high output 


The cartridge also features a unique 


twin-lever needle shift transport. It 

provides a lower mass and individual f 
needle compliance. Needle replacement 

involves no tools and may be accom- 

plished in seconds 


WEBCOR “DISKCHANGER" 


Webster-Chicago Corporation, 5610 
Ww Staeetnieieie Ave. Chicago 39, Til., MODEL 
is now offering its new G-1127-270 FM-80 
changer which plays all sizes and 
speeds of records automaticall or ’ 
manually. : World’s Best by LAB Standards 
The selective assembly of micro- ey sheers. 
finished parts and dynamically-bal- OR almost two decades we have been producing audio equipment 
anced motor limit wow and flutter to HF : , 
less than % per-cent and hum to less of outstanding quality for the connoisseur and professional 
than 40 av. The free-floating tone arm user. In the cavalcade of FISHER products, some have proved to 
with stylus pressure of 6 to 8 grams be years ahead of the industry. THE FISHER FM-80 is just such 
is engineered for minimum torsional a product. Equipped with TWO meters, it will outperform any 
and lateral pressure existing FM Tuner regardless of price! The FM-80 combines ex- 
The changer comes equipped with a treme sensitivity, flexibility and micro-accurate tuning. Despite its 
preselected G-E wide-range variable full complement of tubes and components, the FM-80 features an 
reluctance cartridge with diamond 


ally compact chassis of fine design 
stylus for 33% and 45 rpm speeds and unusually compact chassis o ig Only $139.50 


wy 
Outstanding Features of THE FISHER FM-80 


@ TWO meters. one to indicate sensitivity, one to indicate center-of channel 
for micro-accurate tuning. © Armstrong system, with two IF stages, dual 
limiters and a cascode RF stage. @ Full limiting even on signals as weak 
as one microvolt. @ Dual antenna inputs: 72 ohms and 0 ohms bal 
anced (exclusive!) @ Sensitivity: 14) microvoles for 20 db of quieting on 
72-ohm input; 3 microvolss for 20 db of quieting on 400-ohm input, 
@ Chassis completely shielded and shock-mounted, including tuning con- 
denser, to eliminate microphonics, and noise from otherwise accumulated 
dust. @ Three controls — Variable APC/Line-Switch, Sensitivity, and 
Station Selector PLUS an exclusive Ourput Level Control. © Two bridged 
outpus. Low-impedance, cathode-follower type, permitting output leads 
up to 200 feet. @ 11 tubes. © Dipole antenna supplied. Beautiful, 
brushed-brass front pacel. @ Self-powered. © wericur 15 pounds, 
@ size; 12%" wide, 4” high, 84%" deep including control knobs, 

a sapphire stylus for 78 rpm. The turn- 

table is ball-bearing mounted and cov- 

ered by electrostatic flocking that 

stands the fibers permanently on end FISHER RADIO CORP. - 21-23 44th DRIVE - L. |. CITY 1, N.Y. 

to cushion the record drop and prevent 

slipping yw 

July, 1955 


ghily Higher West of the Rockies 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 


Travtlectric 


CONVERTERS 


Provide 


House Current 
Anywhere 


truck, boat. At the 
—at cabin—on trips 


—from battery in car, 
picnic grounds 
anywhere! 
Easy! No installation! Just plug 
Electric into cigar lighter on dash. 
Trav-Electric Operates: 
© Tape Recorders © Dictating Machines 
. Roses Shovers * Small Electric Drills 
- ~ © Portable Phonographs 
ering irons © Etc., etc, ete. 


6 Models—10 to 100 Watts 


—a size for every need 


“MIDGET” <é 


Mode! 6.11160 
10-16 Watts 
About as small asa 
peck of cigarettes 


$11.95 LIST 


beach 


Trav- 


“JUNIOR” 


Model 6-110 


"SENIOR" 
Models 61160 
Size 21/,° 1 21/4," « 4," 
36-40 Watts 
$15.95 LIST 


"MASTER" 
Mode! 6-51160 
40-50 Watts 
Size 4° x 8 2 6 
$27.50 LIST 


“SUPER” 


Model 671160 
(Shown at top of ad) 
60 Watts 
Size «8 2 O" 
$37.95 LIST 


—and now, the “CHIEF” 


New ius? out Model 6-8!1140 75.100 
Watt aut te} 


fb ACHING 
Lb ae al Rn~ 
ay WO ySo 
ee ” 


LAL CCTAIC SHAVE ~_— 


natic ¢ ff sw 
$49.95 LIST 


See your Electronic, Hardware, 
or Automotive Jobber or Dealer 


Terado Company 


Designers and Mfrs. of Electronic Equipment 
1058 Raymond Ave., St. Paul 14, Minn. 
in Canada Write: Atlas Radix rt Ltd 
King St. West, Toronto 2 } 

Export Seles Division 
4237 N. Lincoln Ave 


Cable Address—riarshee 
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Mac's Service Shop 


(Continued from page 69) 


“The hum’s growing worse as the 
sliding contact approaches the bottom 
of the control made me think the hum 
was being fed in at this point. About 
the only way it could get there would 
be through the .05 fd. capacitor con- 
necting there. When you look at the 
| chassis wiring, you see that this capac- 
itor and the 4700-ohm resistor tie to- 
| gether on this blank lug of the rectifier 
socket. I suspected that something may 
have happened inside the rectifier to 
cause the ‘blank’ pin to be hot with a.c. 
When a new tube cleared up the hum, 
I was sure this was the case. Replacing 
the old tube and then removing the 
capacitor-resistor junction from the 
socket to again have hum-free recep- 
tion cinched things. Just put in a tie- 
point for the connection you have taken 
off the socket and leave the old recti- 
fier in. It can cause no further trouble, 
and neither can any other rectifier that 
may develop this fault.’ 

I don’t think much of tying leads to 
empty socket lugs,” Barney remarked 
as he started mounting a tie point on 
the chassis 

“Neither 


do I when those lugs have 
a tube pin connected to them,” Mac 
agreed as he went to answer the tele- 
phone; “and tying a sensitive grid con- 
nection to a rectifier socket with its 
high-voltage a.c. is just asking for 
trouble.’ 

When Mac came back from answer- 
ing the phone his face was wearing a 
satisfied smile. “That's the kind of call 
I like to get. It was Mr. Rudy just call- 
ing to say his set was working fine and 
thanking me for clearing up his trou- 
ble. Most customers only bother to call 
when they want to gripe. 

“Mr. Rudy's was a rather interesting 
case. He brought in his set about a 
month ago, and it was seemingly a sim- 
ple repair job, for all that was wrong 
was a shorted plate capacitor 
together with its charred decoupling 
Both were replaced and every- 
thing worked fine. I let the set run for 
a couple of hours and then took it back. 
The next day Mr. Rudy called and said 
it was dead again with exactly the same 
symptoms as before; then he told me he 
had had trouble with this set time and 
again and that he was about in the no- 
tion of junking it 

“Well, I picked it up and found that 
another high 
had gone west 


bypass 


resistor 


voltage bypass capacitor 
taking a with 
t: furthermore, I noticed now that sev- 
eral -plus’ bypass capacitors 
had been replaced previously. A new 
capacitor and resistor restored the re- 
normal operation, but I did 
not take it back. Instead, I called Mr. 
Rudy and asked him if he burned out 
a great many light bulbs in his house. 
When he emphatically said that he did, 
I suggested he call the light company 
and have them put a recording volt- 
meter on his line for twenty-four hours. 
The company did this and found the 


resistor 


other 


ceiver to 


line voltage hit peaks of around 127 
volts. The fellow who installed the re- 
cording voltmeter told Mr. Rudy he 
doubted this would cause trouble in the 
radio because it would only raise the 
voltages something less than ten per- 
cent above normal, and that would stil! 
leave the bypass capacitors with a volt- 
age rating leeway of 150 volts or so 

“It was true that the highest voltage 
in the set when it was operating nor- 
mally on a 117-volt line 250 volts 
and the capacitors were all rated at 
400 volts; but when a voltmeter was 
placed across one of the new capacitors 
and the set was turned on, the voltage 
soared to 375 volts for several seconds 
before finally settling down to the 250- 
volt figure. You see the set uses a fila- 
ment type of rectifier while the rest of 
the tubes are of the cathode type. That 
means the high voltage power supply 
runs virtually unloaded until the tubes 
warm up and start drawing current 
Since series dropping resistors to 
screens, etc., only perform their voltage 
dropping function when current is be- 
ing drawn through them, bypass capac- 
itors at the ends of these resistors were 
subjected to the full high voltage dur 
ing this warmup period, even though 
the working voltage at these points 
might be below a hundred volts 

“Next I ran 127 volts on the set from 
our tapped isolation transformer. When 
I did this, the voltage on the capacitors 
soared to 430 volts before the warming 
cathodes pulled it down. That easily 
explained why the was pop- 
ping all the capacitors. Upon my advice 
Mr. Rudy had the electric company 
change the taps on the pole transformer 
feeding his house so that his voltage 
was down around 117 volts where it 
belonged. He reports he has not had a 
bit of trouble with the , and he 
has not replaced a single light bulb 
since the voitage was lowered.” 

“That’s interesting,” Barney _re- 
marked. “I'm so used to seeing the bad 
effects of low voltage, especially on TV 
that I never thought high 
line voltage giving trouble. Come to 
think of it, though, practically all TV 
sets use either filament o1 
type rectifiers; and 
output of the low 
unloaded until the tubes warm up and 
start to draw current. From now on 
I'll be suspicious of this condition when 
I run across any sets that seem to be 
blowing too many capacitors.” 

“And don’t forget that high line volt- 
age is hard on tubes, too, just as it 
on light bulbs,’ Mac pointed out 
suspicious of high line when a 
set burns out a lot of tubes. Many TV 
sets have a tapped primary on the pow- 
er transformer to compensate for lin 
voltages that are abnormally 
low; but it is better to have 
company correct the 
house, if they can. If 
the other electrical equipment in the 
house will be relieved of the strain im- 
posed upon it by improper voltage 
while changing the taps on the TV re- 
ceiver transformer will only help it.’ 

“Check!” Barney acknowledged. —3%} 
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was 


receivel 


set since 


sets, about 


selenium 
in either case the 


voltage supply runs 


voltage 


high or 
the electric 
fed to the 
this is done, all 


oltage 


“«T YUBE TESTER 


SPECIFICATIONS: 
te Tests oll tubes, including 4, 5, 6, 7, Octal, Lock-in, Peanut, Bontam, Hearing Aid, Thyratron 
Miniotures, Sub-miniotures, Novals, Sub-miners, Proximity fuse types, etc 


te Uses the new self-cleaning Lever Action Switches for individual element testing. Becouse all 
elements ore numbered according to pin-number in the RMA bose numbering system, the user 
can instantly identify which element is under test. Tubes hoving tapped filaments and tubes 
with filaments terminating in more thon one pin ore truly tested with the Model TV-11 as any 


of the pins may be placed in the neutral position when necessory 

The Model TV.11 does not use any combination type sockets. Instead individual sockets are 
used for each type of tube. Thus it is impossible to damage o tube by inserting it in the 
wrong socket 

Free-moving built-in roll chart provides complete data for all tubes 


Newly designed Line Voltage Control compensates for voriction of any Line Voltage between 


105 Volts and 130 Volts 


NOISE TEST: Phono-jack on front pane! for plugging in either phones or external amplifier 


will detect microphonic tubes or noise due to faulty elements and loose internal connections 


EXTRA SERVICE The Mode! TV-11 may be used as an 


extremely sensitive Condenser Leakage Checker. A relaxation 
type oscillator incorporated in this model will detect leckoges 
even when the frequency is one per minute 
The mode! TV-11 operctes on 105-130 Volt 60 Cycles A.C 
Comes housed in o@ beoutiful hend-rubbed cock cabinet NET 


complete with portable cover 


Superior's New 
e 7 e y ' 


A complete picture tube tester for little more Tests all magnetically deflected tubes in the set 
than the price of o “make-shift"” adapter!! out of the set in the carton!! 
The Mode! TV.40 is absolutely complete! Self SPECIFICATIONS 


contained including built-in power supply it Tests o magnetical jeflected picture tubes f 


tests picture tubes in the only practical way to 7 inch te 30 ch 


efficiently test such tubes; that is by the use of Tests for aquolity b . ’ established 


@ separate instrument which is designed exclu method. All reading , s00d-Bed” scale 
sively to test the ever increasing number of Tests for inter-eleme shorts and leakages 
picture tubes! 5 megohms 


EASY TO USE Test for open elemer 


Simply insert line cord into any 


110 volt A.C. outlet, then attach 

tester socket to tube base (lon ” Tv.40 CRT 

trap need not be on tube). Throw ste omes ot | 

switch up for quality test read wee new ’ . , 

direct on Good-Bad scale. Throw co , = i NET 

switch down for al! leackoge tests cos nly 
7 ° * 
ee 


SH 
NO 


We invite you to try before you buy 


Pees See eee e2288888888 8288280882888 88288600 


any of the models described on this and ae me — a ee 
ho teeniing gage. 0 cher © 00 day tite ” as 


you ore completely satisfied and decide 
to keep the Tester, you need send us only FIRST CLASS 


the down payment and agree to pay the Permit No. 61430 


BUSINESS REPLY CARD | | Nm You NY 


No Postage Stomp Ne 


bolance due at the monthly indicoted rate 


(See other side for time-payment schedule 


details.) 
NO INTEREST 


OR FINANCE 
CHARGES & ADDED! 


If not completely sotisfied, you are privi- 


POSTAGE WILL BE PAID BY— 


MOSS ELECTRONIC DIST. CO., INC. AIR MAIL 
3849 TENTH AVENUE 
NEW YORK 34, N. Y. 


leged to return the Tester to us, cancelling 


any further obligation 


SEE OTHER 
SIDE 


CUT OUT AND MAIL TODAY! 


= SUPER-METER 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS CAPACITY REACTANCE 
INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: 
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts 
D.C. CURRENT: 0 to |.5/15/150 Ma. 0 to 1.5/15 Amperes 
RESISTANCE: 0 to |,000/100,000 Ohms 0 to 10 Meg 


ohms 
CAPACITY: .00! to Mfd. | to 50 Mfd. (GOOD-BAD 
scale for checking quality of electrolytics) 


REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Meg 


ohms 
INDUCTANCE: .'5 to 7 Henrie 7 to 7,000 Henries 
DECIBELS: —4 to +'18 14 to +38 34 to +58 


ADDED FEATURE: 


Built-in ISOLATION TRANS- 
FORMER reduces possibility 
of burning out meter through 
misuse. 


The Mode! 670-A comes 40 
housed n @ rugged 

crackle - finished stee 

cabinet complete with NET 
test leads and operat 

ing nstructions 


tom GENOMETER 


A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 
A.M. Radio « F.M. Radio « Amplifiers + Black and White TV 
« Color TV 

Signal Generators in One! 


R. F. Signal Generator for F.M. \/ Color Dot Pattern Generator 


7 
V R. F. Signal Generator for A.M. \ Cross Hatch Generator 
\ 
\ 


Audio Frequency Generator 
Y Ber Generator 


R. F. SIGNAL GENERATOR: The Mode! TV VARIABLE AUDIO FREQUENCY BAR GENERATOR 


50 Genometer provides complete coverage GENERATOR: in addition to a fixed 400 

for A.M. and FM. alignment Generates cycle sinewave audio, the Model TV 50 

Radio Frequencies trom 100 Kilecycles to Genometer provides a voriable 300 cycle 

60 Megacycles on fundamentals and trom to 20,000 cycle peaked wave audio signal p 

60 Megacycles tk 180 Megacycle on pars 
Wy 4 — DOT PATTERN GENERATOR (FOR COLOR 


powertul harmonics 


jects on actual 


Receiver Screen 


\ Marker Generator 
THE MODEL TV-50 


The Mode! TV-50 pro. Comes absolutely 
Bor 
Pattern will consist of Shielded leads and 
4 to 16 horizontal bors or 7 to 20 vertical operating instruc- 


Pattern on any Ty Complete with 


tions. 


TV) Although you will be Gble to use most MARKER GENERATOR: The Model TV.50 


of your regular standard equipment for includes all the most frequently needed 
CROSS HATCH GENERATOR: The Model servicing Cotor TV, the one addition which marker points $ 
TV 50 Genometer will project a cross hotch is ao “must” is @ Dot Pattern Generator provided: 189 Ke, 262.5 Kce., 456 Kce., 600 
potiern on any TV picture tube The The Dot Pattern projected on any color TV Ke 1000 K« 1400 Ke 1600 Ke 2000 


pattern will consist of non shifting, hori Receiver tube by the Model TV 50 will Ke 27500 K« 


provide a stable cross hatch effect convergence frequency 


The following markers are 


3579 Ke, 45 Me, 5 Me 
zontal and vertical lines interlaced to enable you to adjust for proper color 10.7 Me 579 K« 


is the color burst 


aye a ON APPROVAL 


See eee ee Cee eee eee ee ee ee ees eeeeoeeoaeaaansg 


MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D-139, 3849 Tenth Avenue, New York 34, N. Y. 


Please send me the units checked. | agree to pay down payment within 10 days and to 
pay the monthly belance os shown. It is understood there will be no finance, interest or 
any other charges, provided | send my monthly payments when due. It is further understood 
that should | fail to make payments when due, the full unpaid balance shall become immedi- 
ately dve and poyable 


Model TV-1! . Total Price $47.50 Model 670-A Tetal Price $28.40 
$11.50 within 10 days. Balance $6.00 $7.40 within 10 days. Boalance $3.50 
monthly for 6 months monthly for 6 months. 


! 
Model TV-40 Total Price $15.85 Model TV-50 Total Price $47.50 
$3.65 within 10 days. Balance $4.00 $11.50 within 10 deys. Balance $6.00 
monthly for 3 months. monthly for 6 months 


Nome 


MONEY WITH ORDER—NO C.O.D. 


We invite you to try before you buy 
any of the models described on this and 
the preceding page. If after a 10 day trial 
you are completely satisfied and decide 
to keep the Tester, you need send us only 
the down payment and agree to pay the 
balance due at the monthly indicated rate 


NO INTEREST 
OR FINANCE 
CHARGES ADDED! 


if not completely satisfied, you are privi- 


leged to return the Tester to us, cancelling 
any further obligation 


SEE OTHER 
SIDE 


CUT OUT AND MAIL TODAY! 


AMONG IMPORTANT 
Dip Oscillator 


(Continued from page 51) 


ACTiviTigs AT HUGHES 
1S A PROGRAM INVOLVING 


No. 32 enamelled wire, closewound COMPREHENSIVE 
This coil is then covered with a single 
wrapping of paper, plastic film, or 
Scotch tape, and L, wound on top of it IN CONNECTION WITH 


L. is wound in the same direction as 
L, and consists of 42 turns of No. 26 HUGHES-DEVELOPED 


TESTING AND EVALUATION 


enamelled wire, closewound 

Polarity of the two coils is of the ut- 
most importance, since the circuit will AND NAVIGATION SYSTEMS 
not oscillate if the coils are reversed 
Fig. 2 shows winding details. The ends 
of the two coils are lettered in this 
drawing to correspond to the lettering 
in the circuit diagram, Fig. 2 INTERCEPTORS. 

Additional coils may be constructed 
with the aid of coil graphs and formu- 
las found in the radio handbooks, to 
cover lower-frequency ranges 

It will be noted from Fig. 2 that the 
tuning capacitor floats above ground 
It therefore must be insulated from the 
instrument case. 

Resistor R, must not be lower than 
the 0.22-megohm value specified, other- 
wise the CK722 base current will be 
excessive and the transistor possibly 
damaged. 

This instrument, although something 
of a novelty, definitely is not a toy 
Within its frequency range, it is en- 
tirely practical and is operated in the 
same manner as a conventional grid- 
dip oscillator. It also may be used as 
an oscillator to supply clean, c. w. sig- 
nals up to 1700 ke. 

While every attempt has been made 
to keep this transistor instrument as av 
small in size as possible with the com- _ , all-weather interceptor. 
ponents immediately available to the 
author, it certainly is not the ultimate 
in tininess. Considerably smaller size 
might be achieved through the use of a 
specially-designed subminiature tuning 
capacitor, lattice-wound powdered- 
iron-core coils, and a _ printed-circuit There is need on our Staff for qualified 
version of the C,R, combination w- engineers who thoroughly understand 


RADAR FIRE CONTROL 


FOR LATEST TYPE 


MILITARY ALL-WEATHER 


this field of operation, and who have 


sufficient analytical and theoretical 

MORE CAMPUS STATIONS Sy ste m ability to define needed tests; outline 
N the Editor's Note accompanying the test specifications; assess data derived 
article “Campus Carrier-Current Sys- from such tests, and present an evalu 


tem” in our May issue, we stated that ation of performance in report form 
Purdue was the only school having off- e-~ 
campus tie-ins with its radio system, as Engineers who qualify in this area should 


far as we knew. have 1 a basic interest in the ystem concept 

Word has now come from Daniel B. and over-all operation of test procedures; 
Bradley, chief engineer of station WSLN . 2 experience in operation, maintenance, 
at Ohio Wesleyan lt niversity, that th n mee rs “debugging " dewe lopment, and evalua 
college operates a 10-watt FM non-c« tion testing of electronic systems, and 
mercial station which has a_ self-con- 
tained broadcast unit in the women’ 
dormitories six blocks from the studios 
and an FM transmitter on the main cam- 
pus. 

The unit consists of an FM tuner and 
a hon nade transmitter that broad- 
casts the audio signal from the tuner on 
560 ke. There is a coupler with thi-« 
unit for that particular dormitory and 
an r.f. line to an adjoining dorm, with 
a coupler there. 


knowledge of laboratory and flight test 
procedures and equipment; 3 under- 
standing of basic circuit applications at all 
frequen ies; 4 imitiative Ww saure sup 


Pp ring infe rmation from obs ure sores 


ctl rinte AND ENGI 


Another reeciver-transmitier unit is mites noses 
presently under constru mn and the a eS DEVELOPMENT LABORATORIES 
station hopes to install units in all of the 

versity living quarters within the next Culver City, Los Angeles County, California 
few years so that its varied programs 
ean be received by all. y~- 
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By ELBERT ROBBERSON 
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Protect your family and eliminate a serious fire hazard 


in your home by installing a simple, inexpensive arrester 


looking out at the storm.” With sections still intact. The bolt ap- 
this undramatic start an eyewit- parently hit the tip of the antenna as 
ness describes one of the most terri- it has marks that very much re- 
fying things that can happen-—being semble the pit marks left when you 
right under a lightning bolt. “Suddenly quickly pass an electric welding torch 
there was a snapping crackle and a across a piece of iron—a lot of little 
roar—and a ball of fire that looked to spatter marks.” 
be 4 or 5 feet in diameter hit the cor- Every day lightning strikes some- 
ner of the house where the antenna where. Usually it strikes high objects 
was attached. I was blinded for an Sometimes these objects are radio 
instant and then saw a wisp of smoke antennas 
curl from the window. I smelled smoke, “But will lightning hit my antenna?” 
and put some CO, inside the corner of you ask. “And if it does—what will 
the house and into the air space be- happen?” 
tween the Celotex ceiling and the roof Chances are lightning will not hit 


“Wie WERE sitting in our library “The antenna was down—the three 


Antenna hardware showing the burns and scars of a direct stroke. Note burn on rim 
of flange, and the molten screw head. No trace of missing relay arm was ever found. 
Half of the Bakelite coll form also disappeared. The wire in the twin-lead fused and 
blew holes in the plastic. Wire of #10 gauge will carry current without strain. 


your antenna, but protection is so sim- 
ple and inexpensive that anyone is 
foolish to take even the small chancs 
Because if lightning does hit, it may 
mean anything from simple inconven 
ience to expiosions and ‘curtains.’ 

The accompanying chart prepared by 
the U. S. Bureau of Standards, shows 
the number of lightning-storm days 
per year in different localities. How 
ever, it doesn’t really matter if you 
expect ninety or just five storms this 
year—all you need is one, if it hits 

In the first place, if lightning is so 
powerful, how can we possibly protect 
ourselves? The answer lies in the very 
composition of lightning bolts and the 
fact that despite their awesome natur« 
they are really mostly noise. A fair- 
sized bolt doesn’t carry much more 
electrical power than it takes to start 
your car on a cold morning 

True, there are voltages in the mil- 
lions, and currents in the thousands 

but this power is “turned on” for 
such a small fraction of a second that 
a conductor of adequate size doesn't 
have time to get warm before th 
show is over. Also, it is well known 
that to do any work, electricity must 
pass through a “load resistance.” Keep 
your antenna circuit tree trom resist- 
ances, and there is nothing for the 
heaviest charge to gc to work on—it 
that simple 

Add to this the fact that a lightning 
bolt has such a steep front that any 
inductance whatever offers a terrifical 
ly-high impedance, and you have the 
secret of lightning protection: provide 
a straight shoot to ground for the bolt 
and let the wires for signal current 
have a little inductance. An “electronic 
switch” in the form of a simple spark 
gap will automatically ground the an- 
tenna whenever one of these noisy vis- 
itors comes charging down the wire 

Protection is fairly simple with 
receiving antennas There are ove! 


Table 1. 


GAP SPACING PEAK VOLTAGE 
(in inches) 
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twenty different lightning arresters on 
the market that will keep the insides 
of your set from melting, when they 
are properly installed. But nobody has 
ever done very much in the way of 
making lightning arresters for trans- 
mitting antennas. Broadcast stations 
make up their own systems, and am- 
ateurs usually get by on crossed fin- 
gers. 

Here is how to protect your trans- 
mitting antenna. First of all, unless 
yours is a very low-powered transmit- 
ter, don’t try -to use one of the broad- 
cast or TV arresters. Ther spark 
gaps are not designed to withstand the 
comparatively high voltages applied to 
transmitting antennas, and the arrest- 
er usually breaks down and short :cir- 
cuits the antenna the first time power 
is turned on 

You can make an arrester quite sim- 
ply just by providing a heavily-ground- 
ed spark gap. This may be improvised 
out of stand-off insulators, a metal 
rod, and ordinary nuts and bolts. The 
photographs give the story 

Spacing of the gap should be the 
minimum that will withstand the peaks 
of your transmitter-feeder voltage 
With a low-impedance feedline, or at 
the bottom of a quarter-wave ground- 
ed antenna, the gap can be very close 
But if the antenna operates in the half 
wave mode, or if it has high-impedance 
feed, greater spacing is required 

This spacing can be determined ex 
perimentally, but if you know the an 
tenna impedance at the point of light- 
ning-arrester connection (which you 
can find with an antenna-impedance 
bridge, or the popular “Antennascope” ) 

nd the power output of your trans 

litter, you can calculate the effective 
oltage at this point by using the for- 
mula: # ¥PR 

Peak voltage will be 1.41 times this 
value. Then, allow spacing according 
to Table 1. The gap can be set with 
a “feeler” gauge, or measure the prop- 
er diameter with a drill from a num- 
bered-drill set 

The lead from the arrester to your 
equipment can present even higher im- 
pedance to the lightning if you install 
a “lightning choke,” which is simply 
a small coil. The inductance is not 
critical, so the choke can be a few 
turns cut from self-supporting coil 
stock or 18” of copper tubing formed 
around a 2” mandrel 

The same added protection can b« 
given the TV receiver, or conventional 
radio, by wrapping a few turns of the 
lead-in wire into a self-supporting coil 
on the equipment side of the arreate 
This coil can be secured with Scotch 
tape. It should have no appreciable 
effect on signal currents, while at the 
same time strongly encouraging th: 
lightning bolt to be on its way to 
ground, rather than to take the long 
route into the house 


The middle of a storm is a poor time 
to do the job! Make preparations for 
our protection now. Then, when on« 
of those black clouds rumbles along 
you need not be afraid of lightning 


» 
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Simple transmitting antenna  ar- 
rester is made from a rod, drilled and 
tapped for 4-20 brass bolt and a 
bolt-head electrode in a heavy lug on 
the lead-in insulator. The gap can 
be set to proper spacing with feeler 
gauge, a numbered drill, or a wire. 


Television receivers 
can be given posi 
tive protection by 
means of a lightning 
choke which is in- 
stalled on the equip- 
ment side of a con- 
ventional arrester. 


For the maximum protection, follow 
this technique. Here the antenna’s 
downlead attaches to one side of a 
safety gap supported by a porcelain 
standoff insulator, A lightning 
choke is installed in the lead to 
the equipment used with the antenna 


MODEL 40 TIMEX RECORDER $29.95 
CRYSTAL PICKUP HEAD TO PLAY 
PHONO RECORDS $2.95 EXTRA 
Time Cor 


a es of United States (ines 


. recorded through the 
ur rade #i TY. As sim 
tock Me 'M-At recorder, 


direst trem 
record ple 
toe Sale price, _» , 
_—— 
cordin ng discs, pachage a rw tor Ove 
recorder 


ote ae 


. One biank shipped with 


You ay purchase « 


yy to Ay 4 thie 
playing 
tra. 


plug-in eryetal prone 
ted, or 46 8° phene for onty 


REGULAR $59.95 LIST TIMEX MAGNETIC RECORDER 


RECORDS AND PLAYS BACK—PLAYS 16% AND ad RPM RECORDS 


McGEE’S SPECIAL 
PURCHASE SALE 


8” EXTENSION SPEAKER 
$16.95 EXTRA 


S extra you can have our regular 
mperial extension spearer, 
equipped with an 6” G.&. speaker as de- 
scribed on * epeesite page When you 
order this ~~ your Timex recorder 


SALE 
price D> 


MODEL 40 TIMEX 


unit doubles as «4 
system. 
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20 WATT HI-Fi AMP 


SALE 
Price 
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6-TUBE, 2-BAND RADIO KIT $14.95 
6-18 MC 550-1650 KC 


© tube, 2 band fe-ee radio * 
© 


me 9 above, Sa rg 
wv cabinet, same as above, Sale 


, MPLIFIED PLAYER KIT $10.56 
2 TUBE AMPLIFIER—8” SPEAKER 
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ety ia = 68M" Hiah 2 tube amplifier with 
an volume controls, OL? an 
pickup, meter and turntable 
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te a sio 


8”, 10", 12” SPEAKER-BAFFLE COMBINATIONS 
$4°5 
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tock Me CA 102 
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TELEVISION BOOSTER CLEARANCE SALE 


sale on VHE televieien beesters for qhassete 2 threugh 
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ously variable tuning, GAKS tube “ideal fer late model sets $4 $5 
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with cascode front end Sale price 
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McGEE RADIO COMPANY <: 


McGEE’S LOW COST HIGH FIDELITY 


8 WATT HI-Fi PHONO AMP 


Push-Pull Output. Thordarson Hi-Fi Output 
Tweeter. 


Tran. 12° Weoter and 6” 


McGee's 
Sete Price $ 
Another outstanding McGee valve. 8 watt 
any crystal phone Aporo« 
ane output and 412 
, er 


; 
! 
low cost Hi-fi shone amplifier for use with 


i velt input gives & watts audio Features push-pull 
dynamic tweeter 


have gain 
ang 


1 
S watts cutput and equipped with « single 12 


MINIATURE BROADCASTING 
STATION FOR THE HOME 
NEW 1955 MODEL WITH 
CRYSTAL MIKE $9.95 


Soneationay few mode! MCL-E3 miniature broadcasting station for microphone and phe- 


niature broadcasting station 
Ship. wt. 4 ibs. Met price $9.45 


6” SESSIONS CLOCK-TIMER 


With Plastic Cabinet $3.95 
6” Sessions Clock-Timer in plastic case 7 x o% tall, 3° deep 
ne for « aaenee clock radio. Lower part of case was used 
rtron hes & useable space of 
diameter hole im front 


ed small bell be 
Clock 
en appliance 
Vellow toc 

Sale price only $3.95 


Eh. 


cometete UMP ose-tuner similar to the one used 2 Mailor 
set manufacturers in their UNF TY sete. (2) +-y-* ja single channel U 

verter intended fer Set in UNI and UMI2 Ces TY te Compiete with GAF4 tube 
a m HF converter tuning assembly with GAF4 tube and diode. Many 
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volt ewiteh to turn 
m two 


e@ availabie ry een oF 
with case of your 


Sessions Ci ck-Timer 
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UHF CONVERTER 
TUNERS $2.95 
FOR $7.50 


Take your choice of any of 
three UHF converter- 
2 
a) ™ 
ducto-tuner with 6 
diode 


s 
in @ converter and & 


3 assorted “tor s7 


FAMOUS STANDARD COIL CASCODE ar 
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gompicts win ole ane GOK? oF S807 tubes SALE PRICE 
Thevsends of TV = 129% 
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TWO-TUBE 
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New 2 tube Sarkes-Tarzian No 
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many makes. Also, ideal for general re- 
placement use. Has 616 and 6805 tubes. 
Used in CBS, Arvin, Crosiey FITTOLSY, 
TOLM, TOLU, FZICOLEH, etc. Also, + ' 
for general repiacement use. A good repiace- 
ment for one tube tuners Sie” shett, Me 
TY-3A, Gale price, $8.95 T * scn-2 


TY-3A, 12 
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70.8. KANSAS CITY 


knob set described above 


TELEPHONE VICTOR 5092 
1903 McGEE ST., KANSAS CITY, MISSOURI 
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25 WATT HI-Fl SPEAKERS ! 
AND BAFFLE BOARD 


2—12" WOOFERS $9495; i 
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McGEE’S LATEST 1955 LOW COST HI-FI SPEAKER SYSTEMS 
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SPEAKER 


New 1966 Model IMPERIAL IV, High eotty 

speaker Getes a! §6Siectric 

speaker Housed wality toninaretie 

covered plywood * 

Fully enctosed; covered on a)! sides except beck. Use as an 
ity rade, home music system 
Electric a 850 extended ro —- 
inves VY magne na curvelinear cone 
Response 50 tw is.000 om. Medel iv imoortat 


CONSOLE HIGH FIDELITY 49" 5 


SPEAKER SYSTEM 
EQUIPPED WITH 3 PM SPEAKERS 


12 IN. GENERAL ELECTRIC WOOFER 
10 IN. MID RANGE SPEAKER 
8 IN. GENERAL ELECTRIC MID-HIGH a 


On tone quelty 


of 
eeter 


in your 
conned 


4 o Sep ag i | 
qouwel sneseparetes om the eiveule makes brilliant highs er boom 
tows te your ewn taste Ra amplitter on en" now have bd ‘wee 


much wider 


ae $3 


ie shipped ready te - eo 
Siectric 12° woot 


“7 Ll af je 
Stock Mo. HF-33GE, Sale price, on * ee "ee 


60 WATT CONSOLE 
AMPLIFIER 
WITH 3 SPEAKERS 
$275.00 VALUE 


4 


$ib5.0 oo Sealer oa 
“a * 


tue 
er 


m end instructions 
et See 


600 
This omit sounds tite « giant syne Boe 
PA 2OMA6, OO w Auditorium 
* 60 


4 ana pony of a coogense Me 
Amplifier System, ip 430 ibs. Sale price, $16 


00 LIS —i9 BUICK— i VOLT RUT 39, 


i2 vpit 
° 


7 ry 
Tv ricTuRE Tuse wath ddid 


cathode on tube 
deterioration 


qhores 7 
tor @ unite of 
cathode with rela 


Effective on 60% of all p 
95. 


lo prise, 848 
3-STATION MASTER 
sua.prareors $3.95 ay 


Me. As-68 Ship. wt. Fo toe 


$169 


toh ts pressed 
ow 


te cont eye 
toture tubes. Stock 


=_ 


when call ce 
Mode 


tor a's intercom ‘cable, 
GARRARD—COLLARO—WEBCOR 
3-SPEED RECORD CHANGERS 
$65.00 LIST COLLARO 3/532 $38.95 


Here are top values in modern up-te- a > > . 
beor 


hie. wt. 


$65 00 fist Gpiieve mode! 2 $32 a egeed automatie record changer made ty 
‘ 


wide, 1944" deep and 
2 si. 45 cl 
epindic 63.43 «xtra ao 2 Goraen uomeere tion Met $68.61 
with crystal 


RC-O0 Garrard ‘Crown i ~ t6% 
motor be. ana below. Met cartridge 
206 we @f 


. 
ys 
aekoss Goiden Vreasure, as 


BAL. 


PRICES F.0.8. KANSAS CITY 


SEND 25% OF FULL 
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What do we mean when we say 
Sangamo Telechief Capacitors 
outperform all other molded 
paper tubulars? 


Simply this: When it comes 
to moisture resistance . . . opti- 
mum operation in high tem- 
peratures... when it comes to 
holding rated capacity under 
all conditions, the Sangamo 
Telechief wins hands down. 


Tests by major manufacturers 
and branches of the Armed 
Services—not our tests—have 
proven that Telechiefs outlive 


SANGAMO ELECTRIC COMPANY 


MARION 


because Sangamo 
Telechief Capacitors 
still outperform all 


g i 
— “Sig “other paper tubulars 


all other molded tubular ca- 
pacitors...that they have a 
final insulation resistance 10 to 
15 times greater than any other 
paper tubular because they're 
molded in HUMIDITITE... 
the remarkable plastic mold- 
ing compound developed by 
Sangamo. 


HERE IS TRULY EXTRA VALUE AT NO 
EXTRA COST! Best of all, Tele- 
chief, the biggest value in 
molded paper tubulars, is avail- 
able to you at the price of an 
ordinary capacitor. 


ILLINOTS 


Electronic Ignition 


(Continued from page 63) 


approximately ground potential It 
should be noted that the time of re- 
charging capacitor C is determined by 
the resonant circuit consisting of the 
charging inductor L, and the firing ca- 
pacitor itself. With the components 
used, recharging time is on the order 


| of one millisecond. This time is thus 


considered to be the upper firing rate 
limit or 1000 pulses per second. This 
incidentally, on an eight-cylinder en 
gine corresponds to over 10,000 rpm 
Fig. 6 shows the complete schematic 
The power supply makes use of a fila 
ment transformer as a vibrator trans 
former. Power requirements are quite 
reasonable since operation at as high 
as 1000 pulses per second requires only 
100 ma. at 250 volts. The negative sup 
ply establishes cut-off bias for the 
2D21 thyratron. Transformer T, sup 
plies the trigger to the thyratron grid 
as the points open. This then fires the 
thyratron, discharging C, through the 
coil. Capacitor C, attains a peak volt 
age of between 500 and 600 volts and 
therefore should have a 1000 volt rat 
ing. Since the 2D21 requires a mini- 
mum of 10 seconds heating time before 
operation, the time delay relay and re- 
lay RL, are wired in a latching manner 
so that thyratron cathode protection is 
maintained under all possible condi- 
tions. During the warm-up interval, 
relay RL, also switches capacitor C, to 
provide conventional ignition when 
starting, thus alleviating any problems 
with low plate voltage during starter 
engagement as well as eliminating any 
inconvenient starting delay 
Construction is comparatively simple 
as the photographs clearly indicat 
The chassis used was an aluminum 
5 x 10 x 3 inch chassis which is actually 
larger than necessary Aluminum 
should be used to minimize corrosion 
It is best to mount everything possible 
with the exception of plug-in units 
under the chassis for shielding, both 
mechanical and electrical. For reliabil- 
ity good components should be used 
and particular attention should be 
given to good wrap-around solder 
joints to withstand severe vibration 
The charging inductor L, is the only 
component that might be hard to find 
The one used by the author had a 
rating of .2 henry, 10 ohms. If neces- 
sary about 50 per-cent of the turns 
can be removed from a Stancor C-2326 
filter choke to provide the right in 
ductance. After wiring, the unit should 
be bench tested, making sure that the 
battery polarities are the same as the 
car in which it is to be mounted. Con- 
nect a coil primary between the coil 
terminal and ground. Provide a gap 
for the coil and connect a lead from 
the distributor termina! to ground. The 
thyratron should fire only when this 
latter ground lead is broken. If such is 
not the case, reverse the trigger trans 
former leads at the terminal strip 
Installation is mostly a matter of 
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finding a mounting spot in the engine 
compartment and making the neces- 
sary interconnections as shown in Fig 
7. Cabling should be well insulated 
and of no smaller than number 14 wire 
size. The only distributor modification 
necessary is the removal of the capac- 
itor contained therein. The photo- 
graph on page 62 shows the installa- 
tion in the author's V-8 Dodge. After 
all connections are made the engine 
should be started. After the time de- 
lay relay has latched, the thyratron 
should then be checked to see that it 
is firing You are now ready for a 
road test 

Your first impression will undoubt- 
edly be centered around the much im- 
proved acceleration, particularly at 
speeds above forty miles per hour. You 
should also find that this system is 
very tolerant of fouled and dirty plugs 
Some improvement in gasoline mileage 
should also be apparent. Resistor or 
standard plugs work equally well. A 
thirty-five thousandths gap should be 
used. Where spark plug leads are 
tightly cabled together it may be nec- 
essary to separate them or individually 
shield them with braid to prevent 
cross-firing 

An interesting addition to this cir- 
cuit can be made where the jumper is 
shown in Fig. 6. The d.c. current flow 
ing in this jumper varies directly with 
the number of times per second that 
the thyratron fires. With some cali- 
bration, you have a tachometer by 
connecting a milliammeter here in 
place of the jumper. A two-range me 
ter simply means a meter shunt and 
switch. Some nonlinearity will be no- 
ticed at both the low and high speed 
ends of the scale, this being due to the 
selenium diode leakage current and 
power supply regulation respectively 

The author's unit has been in opera 
tion for a good many thousand miles 
without a single failure. Switch &,, 
however, is there “just in case” and 
returns the system immediately to its 
original form. It is expected that point 
failure will be mechanical rather than 
electrical. In the event of a 2D21 fail- 
ure it is best to have a spare mounted 
directly on the unit as shown in the 
photograph since most local radio re- 
pair shops may not stock this tube 

Those who really enjoy tinkering 
with their cars and who want something 
just a little unusual should try building 
this ignition system. It is more than a 
gadget and will provide a worthwhile 
improvement in the operation of any 
make or model of automobile ww 


Fig. 7. Interconnection for ignition unit. 
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SANGAMO REPLACEMENT 
ELECTROLYTIC CAPACITORS 


SANGAMO Type MT “‘Chieftains."’ Specially designed for television 
and other electronic applications where operation at 85° C is 
required ... hermetically sealed in round aluminum containers... 
small size makes them good for mounting in limited space .. . they 
fit anywhere and can be mounted in almost any position. 


SANGAMO Type PL “Warrior.” These cwist-tab electrolytics are used as original 
equipment by all major manufacturers...they are exact replacements... 
assure long life and dependable performance at 85° C and under conditions of 
high surge voltages and extreme ripple currents. 


e*eeseinereoeeeneteeeensrte#eseeset#eeee#esee#se: 


SANGAMO Type CS “Tomahawk.” 
These electrolytic capacitors are contained 
in wax-filled cardboard tubes with insulated flexible leads approximately 8 
inches in length extending from both ends of the unit. Each unit is supplied 
with a mounting strap to facilitate ‘mounting to the chassis. 


SANGAMO ELECTRIC COMPANY 


MARION, ILLINOIS 


The products described in this column are for your convenience in keeping up- 
to-date on the new equipment being offered by manufacturers. For more com- 
plete information on any of these products, write direct to the company involved. 


500-WATT AMPLIFIER 
A new, compact linear power ampli- 
fier, designed for high power outputs 
on c.w., AM, and SSB operation at 75, 
40, 20, 15, and 10 meters has been an- 
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nounced by Transitron, Inc., 
Spring St., New York 12, N. Y. 

The amplifier, which requires low 
driving power, provides low harmonic 
output, excellent stability, and free- 
dom from parasitics, according to the 
company. A continuously-tuned grid 
circuit from 3.5 to 30 mc. and band- 
switched pi-network tank circuit for 
matching to a 50 to 75 ohm antenna, 
minimize tuning adjustments and elim- 
inate the need for plug-in coils. The 
amplifier is adjustable from class A 
through class C operation. 

The T-11 is mounted in a 21” x15 
x12” metal cabinet with  self-con- 
tained, heavy-duty power supply, in- 
cluding two 866A rectifier tubes. The 
complete unit weighs 80 pounds, 
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PRINTED CIRCUIT PARTS 

Maleo Tool and Mfg. Co., Dept. 
REN, 4025 W. Lake St., Chicago 24, 
Ill., has developed a new line of minia- 
ture terminals and contacts for print- 
ed circuits which is said to cut wiring 
time, speed production, and save as- 
sembly costs. 

The tubular pin is readily adapted to 
numerous wiring problems. Two beads 
on the lower part of the pin terminal 


depress and snap out again when 
pushed through an accommodatirg 
panel hole. The pin snaps into the panel 
with a positive locking action, eliminat- 
ing roll-over operations and possible 
fracturing of the panel or chipping of 
the plate. This locking action retains 
the pin until additional components are 
added or until it is permanently sol- 
dered. 


The female contact is for use where 
quick connect and disconnect type con- 
nections are desired. ‘The solderless 
wire crimp can be varied to meet re- 
quirements 


BREADBOARD KIT 

Pic Design Corporation, 160 Atlantic 
Ave., Lynbrook, Long Island, N. Y., is 
now offering a practical kit of pre- 
cision laboratory instrument compo- 
nents consisting of 630 different parts 
such as gears, shafts, differentials, 
breadboard plates, hangers, bearings, 
ete. The kit of parts is complete in 
every way as it incorporates all parts 
necessary to solve any mechanical or 
electronic problem. The material is 
designed for re-use. 

The kit can be used for military en- 
gineering or development contracts, 


_ 
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university laboratories, educational in- 
stitutions, etc. The entire kit is con- 
tained in a leather carrying case 5” x 
12” x 18”, felt lined to protect the 
parts. The kit comes complete with 
tools to assemble and disassemble the 
parts as desired. 


PICTURE TUBE TESTER 

Century Electronic Company of Min- 
eola, N. Y., is offering a budget-priced 
cathode-ray tube tester designed for 
the service fleld 

The Model 102 tests all 10” to 30” 
picture tubes for quality by the emis- 
sion method. It also tests for inter- 
element leakage, shorts, and open ele- 
ments. The instrument is completely 
self-contained and supplies its own 
CRT power through a unique circuit 
which allows efficient testing whether 
the tube is in the set or not. A single 
master control eliminates complicated 
switching and instantly shows the con- 
dition of the tube under test. 


RECHARGEABLE BATTERY 
The development of a rechargeable 
storage battery, believed to be the 
world’s smallest, the size of an ordi- 
nary postage stamp, has been an- 
nounced by Yardney Electric Corp., 40 
Leonard St., New York 13, N. Y. 


The battery is suitable for use in 
portable communications, recording, 
telemetering, and photographic equip- 
ment. This new storage cell, built on 
the silver-zinc principle, measures only 
%ie”"x %"x1%". It is rated at one- 
tenth ampere-hour and weighs one- 
sixth of an ounce. It provides maxi- 
mum continuous drains of 500 ma. and 
peak pulse currents in excess of 2 
amps. 


INDOOR TY ANTENNA 

Tentenna, Inc., 122 E. 42nd Street, 
New York 17, N. Y. is now offering a 
unique indoor television antenna which 
has been tradenamed the “Twin Ogy- 
ro.” 

Using twin dipoles of “Ceroc” which 
is a specially processed wire of unusual 


characteristics and gain, each dipole is 
wound on a rubber molded combina- 
tion spool and suction cup, slightly less 
than one inch high and wide. Both 
dipole spools take up no more room 
than two thimbles 

The dipoles are attached by suction 
to any baseboard molding, window 
pane, or sill. 


RACK-MOUNTED SCOPE 
Hickok Electrical Instrument Com- 
pany, 10534 Dupont Ave., Cleveland 8, 
Ohio, is now offering its new 3” oscil- 
loscope in rack-mounted form 
Known as the Model 385R, this in- 
strument features a six-section unit- 
ized circuit construction similar to 
that used in equipment made for the 
Armed Forces. Circuit sections are 
available as individual units for re- 
placements. Provision is also made for 
two-axis modulation 
Over-all dimensions of the new 
mount are 19” wide, 5%” 


rack 
high, and 


9%” deep. The unit weighs 15 pounds 
Complete details will be provided by 
the company on request 


TINY MICA CAPACITORS 

The Electro Motive Mfg. Co., Inc., 
of Willimantic, Conn., is in produc- 
tion on a new dipped mica capacitor 
which is said to be the world’s smallest 
mica unit and the first with parallel 
leads. 

The “Dur-Mica DM-15” is rated at 
from 1 to 510 sefd. at 300 w.v. and up 
to 400 wefd. at 500 w.v. It provides 
minimum capacity tolerance of +1% 
or 5 sefd. (which ever is greater) 


RADIO & TELEVISION NEWS 


UE SG ye ree) INDIVIDUAL 


START YOUR OWN [-: — a: 


GIGANTIC BARGAIN! Guaranteed to os- 


CRYSTAL BANK NOW! YOUR OWN CRYSTAL Bertin cillate! Your choice 


of frequencies! 


SAME DAY SHIPMENT! SATISFACTION GUARANTEED! i ns 


waer mvve sP Numbers tisted are fundamental 
WARRANTY! Crystals tm ol Se ces 2.0 ee t ECIAL PACKAGE DEAL NO. 7 frequencies in kitocyctes. 


navionauty V-AMNOWN companies 
Meniter John Meck 


4 tas } 5 NOVICE BAND 


Cocer, Vereen, ste. U. 8. ChYSTALS 120 
inc. GUARANTEES YOUR SaTisFaction on ores, os i ans) FT-243 FUNDAMENTAL 
MONEY BACK IN FULL! 1 FT.243 FREQUENCIES 


c Lots of 10 
SPECIAL PACKAGE DEAL NO. 1 Sip » an » wine veaverat mere, Os. 99¢ 


a ye we 7 storage box individually. Ee. ....$1.25 
a. Requier valve YOUR CHOICE OF FREQUENCIES! 
om $87.75 S704, S708, S705 
N sae Ss ies 80 Meters Sor, nee” 
CRYSTALS! coms} ems) coms Seme dey 
ee = =e 
=) oe 


me & eeereeeeeeeeeeeeees 
SPECIAL PACKAGE DEAL NO. | CONSISTS OF: 


7A76, FATT. Fave 
Setisfection » » Ties in 
40 Meters trreven 7h) 
FT-243 19 FT-i11 10 0C-34.35 
MIXED FREQUENCIES! SHIPPING TERMS Same de 


querenteed. steps 
e@eeeeeeeeeeeeeeeeee 
20 HAM BAND » Shipping » 
oa ostal e and ADD Surrics 


i *24.95 oreeiay oagnaeg we. 9 — e508, 9508 s0e0 

0 20 ag ty “son of mailir METERS: 

Ta Rt eB 95 ee es woe wm © MISCELLANEOUS & 
DEAL NO. 1 teguiar valve $49.00! 120 SHIP BAND 


ne 
SPECIAL PACKAGE DEAL NO. 2 FT-243 mae ie ‘ age ee 


G teed te iNete! Uc ist 
rater) od % ccclote enele sof 5 cholee Srystete: Complete with 


Built-in 12 V. suto » ae * trystel sterege bez 


Kee value 
few 


bidet 


pat 13.08 ’ 3 $1 WO Ke Kee value Requier velve 
o " vier velve 
SPECIAL PACKAGE DEAL NO. 2 8.95 ——. anata 
Seme dey shipment. 
SPECIAL PACKAGE DEAL NO. 3 Setistection gquer- 
36 FT-241] Low FREQUENCY crystals anteed. 


Frequency range from 370.370 Kc te 496.106 


FOR SINGLE] Chensn's oS torrents ‘94 95 
SIDE BAND oncaaes $3.95 =— ° 


DEAL NO. 3 
Regular valve $1404 


SPECIAL PACKAGE DEAL NO. 9 
SPECIAL PACKAGE DEAL NO. 4 
The Biggest Crystal Bargain Ever Ofered! Consists of CRYSTAL BANK COMBINATION SPECIAL! 


1 Specie « 99.95 ” « a 4 v 174. 
| Specie . ee ? py wales ss +a cee a A. ye yd tom HES 


CONSISTS OF PACKAGE DEAL NO. 7 AND 
oan 419 95 POSTP AIDI 6 PACKAGE DEAL NO 6) 
Batisfertien 
PACKAGES . fuaranteed! 240 FT-243 Complete with 2 eryete 


Seme dey shipment sterege bores 
SPECIAL PACKAGE DEAL NO. 5 


—_ Setisfection qguerenteed 


Guaranteed te osciliete! 455 Ke SPECIAL PACKAGE WO. ¢ $39 95 
22 FT.241-—-SINGLE SIDE BAND LATTICE FILTER PACKAGE = *? Biers Ship. Wt. 18 Ibs. ® 


SPECIAL PACKAGE WO. B—Ship. WH. * Lo» 


-—+ [+++ 


ce 202228 22 ee ees 


xx 


rye Crystes 
fo ” 


SPECIAL PACKAGE DEAL WO. 10 
CRYSTAL BANK SUPER PACKAGE! 
CONSISTS OF PACKAGE DEALS NO. |, 2, 3, 5. 6 7, 8 
The most colossal buy ever offered in crystal history! 


Poev! d 6 '8,.0F 
Some aay shipment.  Satietaction c Regular velwe: $353.03 
~ 


oe Seme dey shipment. Satisfaction quarenteed $ 
SPECIAL PACKAGE I FOR SINGLE SIDE BAND ee 483 CRYSTALS 89.50 
Li 


#T-241—4) FREQUENCY CRYSTALS SPECIAL PACKAGE WO. 10-—Ship. Wt. 30 Loe 
tne 


Zxxxx 


x 


Ne eel elite dade bee tl ad 


.. nox By % s16ee? He ome of . AF i Pas Eiasiosanted “oy see 
Seeection racknee we . $14.95 — 7 = euvers ae fee ase Tee as "vee MA 


ote 0 o vor ’ 68a 377% 
SINGLE | FT-243 Ce oN. 8 eo TP 
SIDE Indbvids sally Ea 90¢ 7s 6340 mee 


2 
27510 “10 «508 0773 3 8375 


BAND— 4620 $127 6675 ; , aye shee 
4635 5165 5 ‘ , 6 ‘ 
FT-241-A 60 5 4783 3 4990 
; : 6400 ; 2% 68 
Low Fre- 200 65 e791 7 8400 
quency 00 408 
Crystals ; 5 ? 2006 6 8408 
ts of 10 ; ; 7 6 80H, Ob 6 #208 3 8410 
; e m0 Mit 
asi6 7} 470 


Se Tee eee eee 


- wo ’ 
™ vet Me t% *o Led “ine iVyou at 
imcivuoe arbnon Ok: on CHYSTAL FOR PORTA 
dicate second eheice frequencies wherever eubetitutien 


Sea $5005 «66015 «66675 Cail. buyers add sales tax 
OUTH UNION AVENUE 
U. Ss. CRYSTALS, INC. art price pe go CALIF 


July, 1955 


Cat. No. PC.201 


complete with 
3 sub-miniature tubes 
(suggested list price) 
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Centraiab Ampec” 
3-stage P.E.C.* 
Audio Amplifiers 


You can use them to build all 
sorts of exciting, miniature 
projects — pocket radios, mike 
preamplifiers, signal tracers, port- 
able megaphones, phonograph 
pick-ups, hearing aids, model 
controls — even stethescopes 


For your work or your hobby, 
you can have a “picnic” with 
Ampec. It's the highest form of 
Printed Electronic Circuits and 
provides complete electrical 
service from input to output. 
Wiring, capacitors, resistor, and 
tube sockets are bonded to a 
single, master plate. 

Even with tubes, Model 2 
Ampec is smaller than a book of 
matches. Model 3 is smaller 
than a postage stamp — and it 
has a tone circuit, besides! You 
can get either model with or 
without tubes. The quality of 
both models measures up to the 
same high standards you enjoy 
in the Centralab components 
you install every day. 

Ask your Centralab distributor 
to tell you more about Ampec. 
And send coupon for Booklet 
42-142 with complete specifica- 
tions and application “ideas”. 


*Trademork 


eeeee4 
¥-16055 9 


wD 
CENTRALAB 
A Division of Globe-Union Inc 
910-6 E. Keefe Ave, Milwaukee 1, Wis 


Send me free Booklet 42-142. 
Name 
Company 
Addrens 


City ( ) State ' 
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with good stability over a wide tem- 
perature range. 

Measuring only %" long and %» 
wide to %«" thick, the DM-15 meets all 
RETMA and MIL-C-5 specifications 
for regular capacitors. It uses stand- 
ard #22 wire leads with a minimum 
length of 14%” and '%4" > 440” between 
leads 

Free samples and complete data are 
available from Dept. RN of the com- 
pany 
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TUBELESS REGULATOR 
An automatic regulator designed for 
unattended installations has been de- 
veloped by The Superior Electric Com- 
pany of Bristol, Conn. 
Operating without tubes or moving 
parts, the “Stabiline” automatic volt- 


age regulator Type TM can be used in 
microwave or other installations where 
standard voltage regulators cannot be 
attended or where there is vibration 
that would cause electronic tubes to 
break 

The unit holds output voltage to 
within a one-volt band, has a speed re- 
sponse of less than one second for full- 
range correction. Maximum waveform 
distortion is 3 per-cent. The regulator 
is currently available in rack mount- 
ing and cabinet models. 


POLYSTYRENE CAPACITOR 

Condenser Products Company, 140 
Hamilton St., New Haven, Conn., has 
announced the development of a poly- 
styrene capacitor of extremely high in- 
sulation resistance. The capacitor is 
designed for use as a charge storage 
unit and as a capacitance divider 

The capacitor, except for its studs 
and aluminum foil winding, is com- 
pletely plastic. The case itself has 
much higher insulation resistance than 
either metal, thus keeping 
surface leakage to a minimum 

The insulation resistance at 
temperature is 30,000,000 meg 
at 400 volts d.c 
the insulation 
meg ufd. at 
sistance values measured by 
time decay of voltage method 


glass or 


room 
ufd 
while at 75 degrees C 
1,000,000 
These re- 
the 


resistance is 
4100 volts d.c 
are 


THREE-WIRE OUTLET 

Under the new UL requirements 
eliminating the pigtail for grounding 
on line cords, the three-prong, parallel 
blade layout will undoubtedly be the 
standard on new appliance and equip- 
ment cords 

In order to conform to the new de- 
sign trend, Alden Products Company, 


Brockton, Mass., has designed a tiny, 
three-wire “Mini-spACe” outlet for the 
original equipment manufacturer who 
supplies convenience outlets for power 
take-offs as part of his equipment. 

The new receptacle uses a unique 
adapter plate to provide the third con- 
tact. This adapter plate slips over the 
company’s standard outlet. The mount- 
ing surface is punched with a regular 
layout punch and an additional hole 
made to allow the third grounding 
prong to pass through. The outlets are 
then riveted, spot welded, or eyeleted 
to the panel. 

For samples or additional informa- 
tion, write Nelson W. Hearn in care of 
the company at 117-GG N. Main St. 
in Brockton. 


“SUPER-STAR-HELIX" 

JFD Manufacturing Company, Inc., 
6101 16th Ave., Brooklyn 4, N. Y., is 
now offering a new television antenna, 
the “Super-Star-Helix,” which incor- 
porates the “Star-Helix” microwave 
configuration with a special front-end 
modification for peaking channel 13 
performance 

Since channel 13 has proven trouble- 
some in many throughout the 
country, the new antenna has been 
especially designed to solve the prob- 
lem. According to the manufacturer, 
the new antenna has proven effective 
in developing high “lock-in” wattage, 
clearer, brighter, cleaner pictures, free 
from noise and snow 

Preassembled, the elements 
only be flipped into place. No tools or 
screws are required. The antenna is 
constructed of Alcoa aluminum for 
rust and corrosion resistance. 
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VARIABLE DELAY LINE 

Advance Electronics Co., Inc., 451 
Highland Ave., Passaic, N. J., has de- 
veloped a precision variable delay line, 
the Type 605 

The new unit consists of sixty sec- 
tions of LC m-derived networks and 
one 60-position rotary switch. The LC 
m-derived networks are especially de- 
signed for fast rise time and negligible 
overshoot. The rotary switch is used 
to change the amount of time delay 
between the input and output by con- 


necting the output termina! to any one 
of the sixty the LC net- 
works 

Both the m-derived networks and 
the rotary switches can be removed 
from the cabinet and incorporated into 
any equipment where a variable time 
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PRACTICE CODE TAPES & TG-34A KEYER 


PRACTICE CODE TAPES Tap es on 16 uM M 
ators een 
Reels to a Set—in Wood Case. For use 


vice $14.95 


TG-34A KEYER 115 or 230 Volts at 50 to 60 cycles an automatic unit for reproducing 
audible code practice signals previously recorded in ink on pape tape 

By use of the self contained speaker, the unit will provide code practice signals to one 

more persons or provide a keying oscillator with a hand key Unit is compact 


portable carrying case, and complete with Tubes, Photo Cell and Operating $16 
Manual. Size 10%” x 10%" x 15 Shipping weight: 45 Ibs NEW 
$30.00 


SET OF 15 TAPES and TG-34A KEYER—BOTH: 


RECORDER For CODE TAPES and TAPE PULLER 
ae Paper Taps with ink Writing Stylus. Tape can be played 
back on any TG-34 l ‘YER. 115 Volt 60 cycle operation with Tubes 


(No Puller cluded NEW: $9.95 I sep: 90:00 


F with %&” 
Pay ape >; Volt 60 evycle omplete with Motor 


Blank Reel NEW: $12.95 USED $9.95 


BOTH BC-791 RECORDER and MC-310 TAPE PULLER—NEW: $20.00 
Or BOTH—USED: $15.00 


BC-221 FREQUENCY CASE BR L oO WER S: 


BC-221 FREQ. CASE—Alu- 

minum Case for BC-221 or 12/24 VDC-AC CAST ALUMI. 
TS-164 Freq. METER—W NUM BLOWER—100 CFM: 3” 
Voltage Regulater Supply intake; 2” owttet. Shunt Motor 


using 1/VR-105—2/ Ballast ~ ‘ > A a RPM $5.95 


Tubes, Relay. Cable ete. 
6 VOC SINGLE—i00 
No. 6100 


Code Training and Practice Inked Paper +444 
Ft. Reels for Telegraph and Radio Ope 
with TG-34A or TG-10 KEYERS 


COMPLETE SET 


for us« 


BC-791 Recorder & 
Key 


Tape or Tape Price 


TAPE PULLER M< Puller Variable 


speed Motor driven for use 
operation ( 
Reel Assy. & 


Prices 


Front Comp. 9%" x 7%" x 
7%". Rear Compartment 2” 


Oeee. shot $4,095 


mounted. NEW: 


DYNAMOTORS: 


STOCK PRICES: 
No USED: NEW: 
80-87 3.95 $5.95 
Om-25 6.05 

80-77 14.95 

B0.500 

80-86 


crM— 

$4.05 

6 VDC FLANGE—iS0 

oe. 6150 ‘0 

12 VOC SINGLE—I0 CF M—Min.—Neo. 1210 7.06 

24 VOC SINGLE—I0 CFM—Min.—Ne. 2410 5.05 

24 VOC DUAL—20 CF M—Min.—No. 2420 7.05 

115 Volt 400 cycle—10 CFM. Eastern Air Ae 
x 


| ae ——_ ~ tet i ‘war 

Mr. te. site verall Size: « $5. 95 
115 VOLT 60 CYCLE BLOWERS: 
115 VAC 60 CYCLE SINGLE TYPE 


100 CFM; 2'4” intake; 2” outlet. Complete 
Size: 5” x 6". No. 10939 $8.95 


4 VAC 60 CYCLE DUAL TYPE—i00 CFM: 4” 
lake; 2° Dis. Each Side. Complete Size: 
a x 6". No. 10800 $13.95 


115 VAC 6 cycle COMPACT TYPE—i08 CFM motes 
intake; 3% 


we $14.50 


crm 


Dm-42 8.95 
PE.73 8.95 
USA 0516 

PE-133 4.95 
80-83 3.95 


ALL ITEMS PREVIOUSLY ADVERTISED 
STILL AVAILABLE—SEND FOR LIST! . Complet : 4% 
115 VAC 60 cycle FLANGE TYPE—140 CFM: 3% 


| ANTENNA RELAY Y 
UNIT —BC-442 consists of oy | - pm an oe: rele $13.95 


switching relay, 0-10 RF Indica- | 115 vac 60 cycle FLANGE TWIN—275 CFM: aye 
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-229/429 REC., 2500-7700 KC., w/Coils 
-230 TRANS., 2500-7700 KC., w/Coils 
-M7 AMPLIFIER—1! /6E8G6 N: $3.95; 
-708 Amp.—Batt. Op.—i Tube. NW: $3.95; 
-745 TRANSCEIVER—3 to 6 MC 
-34/APS-13 TRANSCEIVER—Less Tubes 
~8A Range Filter. U: $1.49-—FL-5 Filter. 
78.9 Carbon HANDSET 
TS-10 Sad. Powrd. Handset or Hd. & Ch. Set 
132 SOUTH MAIN ST 
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METERS: 


WESTON AC AMMETER: 


(Pictured) tn pertable leather cnse 
with Test Leads, 2," 


AC and 0.3 AC Scale - $5.95 


DC AMMETER HOYT tn 
metal case, with Test Leads, 4% 
Mirrored Seale 6-15 ADC 
0.3 RF AMMETER 18.128: 2% Ka NEw 
0-8 Ame RF w/Thermecoupie 18.89; 25" Ra 
6-15 AC-DC-—2%" Rd.; 
0-500 MA DC—2%%" Rd.; 
0.1 MA DC Simpson; 3% 
> Westinghouse 
Westinghouse; 1" Rad 
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portable 
» Fan 


TRANSFORMERS—115 V. 60 CYCLE PRI.: 
600 VCT/100 MA-—6.5 V :S3 WOA 48 
650 VCT/50 MA—6.3 V/2 V/.6 (Reet. 6x5) 1.95 
150 VCT, 40 MA—6.3 V2 Vv (Reet, 6x5) 1.75 
2500 V/ 016 A; 2.5 V/175 b 6.06 
1890 V/12.6 MA Tapped v.2 
1100 V/e0 MA.; 7.5 VOT 3.26 A 
12 Volt—Twe separate windings—4 Amp each 
28 Volt 6 Amp Tapped 4 Volt 
SVZALSV/ZAL EB V/Z AL BO VIGA 

600 -0.600VAC—200 MA 

2A: 5 Vv. @ 3 ABH. 
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CURRENT TRanerone spate 150 te 5; 
60 cycle. West. Style 81 hee 

CONSTANT VOLTAGE SREGULATOR—116 Volt vo 
eyele, 86 VA. Seta #30726 sias 


25 te 
t* 


Choke 12.5 Hy/100 MA, ceee 
Choke 15 My / 165 MA., 125 Ohm 
Choke 5 Hy/150 MA., 65 Ohm 


6 VDC VIBRATOR 
POWER SUPPLY 
RCA Mj-8—6 VDC input; output 
Fe Bent Poet Gata “Sune 
. a ‘ower Cable, Swite 


a > — Line, 4)" * $7.95 


NEW 


FM RECEIVER 
27 to 38.9 MC 


Four Preselected Channele—Prequency Ranges 27 to 
20.529 te 32-—31.5 te M.4—and 44 te 4.5 MO 
Complete with 16 Tubes: 1/126A7; 3/1280); 212807; 
2/1287 i/VaR.ite ene 1/0837; 20847; 1 OV6; 
2/6AC7; 1/WE-20; and OC.-14 Crystal 1000 KC.; Orye 
tal, Calierater, and Speaker. Power required 2 or 
24 V. OC and 275 V. OC 180 MA. Size: 0% 


11%e" x 1M". new: $34.95 


BC-023 RECEIVER 
Address Dept. RN © $5.00 Order Minimum, & 25% 
Deposit on C.0.D.'s. © Prices are F.0.8., Lima, Ohie 


TV TUNER REPAIRS 
48-HOUR SERVICE 


Defective tuners rebuilt to factory .tendards 
New tuner querantee. Ship prepeid. 


RADIO PRODUCTS CO. 
15-20 122nd Street © College Pt. 56, M. Y. 


We carry a full line of Replacement Tuners for al! makes of TV 


ARK AYicii's 


wt. 254 ibs. F.O.B Wash. Only". 160-06 RADIOS PHONOGRAPHS TV 
(EXPORTERS of 60 cycles.) TEST EQUIPMENT HI-FI 


THE M. R. COMPANY Write 9 


SAVE $95.50! 


CONSTANT- VOLTAGE 
TRANSFORMER 


with 4 inputs! 

110 or 220 V. 

50 or 60 cycles 
SOLA NO. 30768 
OUTPUT 115 V. +14 


transient 


even if line varies 30% 
or continuous, or if load varies from 0 
(2000 VA) Use as step-down 
ou wish! Isolated secondary. No 
Self-protecting againat 
eretock 
than 


ving parte 
Air Forees 
£95.00 LESS 
2,000 VA «nit 


Brand new in original woe 


verioadsa 
4-input mit now 
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i box. 4 cu 


this 
regular 


Note choice 
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July, 1955 


GET INTO 


ELECTRONICS A 


You can enter this uncrowded 
Defense expansion, new developments 
trained pectaliat Btudy ell phases 
electronics theory and practice; TV; FM 
Casting; servicing; eviation, marine, police redia 
18 month course Prepare for good pay. Grade 
tes in demand by major companies High Mehool 
or equivalent required Kegin January, March, 
June, September. Campus life Write fer catales 


VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaise, indiana 


interesting feild 

demand 

radio 
breed 


ARROW era 


SPECIAL TELEVISION TRANSMITTER 
i? tule 

264-472 ut eo 
vignala Mixes video and blanking 
end tranemite & mm ‘abs ; uy carrier which ix 
erated by #n cxcillater and amplifier as 
stauee a onctl late a ’ power amplifiers 


Freq. range 415.420 Mé stages of 30 MC 
amplifier Complete with KF. and LF 
Lew dynametor, tube and tube shields, with con 


orion =data Racel. cond Weight $3 95 
in, © ’ 
2 tor $6.00 
ARC Freq, range 100-156 MC. Pour eryetal soptrotied 
channels for AZ, AS reception. Inchudes cireuite for 
and AVC. Use 28 VDC plug-in to $ 
wi. 10 & mod cond. $12.76. New 17.50 
oe. ; mobuLaved: Provides inte and sereen modu 
4 trenemitter of AN /ARC.5 equipment 
plug-in dyname tor Has receptac f 
te the feceiver mounting reck and ali w 
4 tubes end 
wt. 21 the 
}-conduetor mike cable with lug 
mal iength: 1 Expands lo 
€ 


mute av casing. Excel 
ss 


J WosuLaToR CAPACITOR 


fulation unit with @ permanent magnetic 


of the fresuency modyletor capacitor 


W, t i achemat (Ree Dee. Radio TY News for ih 


BRAND NEW 
2 for only 
COMMAND SPECIALS 
S68 Xmtr q ppeote: me eee a 
1 


ex 

s 10-55 Mc fi 
Reevr. 4-6 MC faegitont $7.4 
Ls OU " 


WHAT A BARGAIN! 


APK tFF EQUIPMENT. This transceiver Ww « 
treasure house of tube sockets, relays, coaxial ft 
tings, resistors, condensers epereawitenes, _ ae 
conductors, and « raft of other part 

iy "BLOWER MOTOR AND 24 °V. GEAR 
TRAIN MOTOR, which can be used ae Rar-B-Q 


moter, antennae rotor motor, ete “ $6. 95 


approx, ©) ite A Hit VALUE me. 


INDICATOR SCOPE 1D6A/APN4 


Made to operate in conjunction with Radio Receiver 
hO/AUVN.-4, Unit ineludes one 5” seope tube, eryetal 
controlled stendard oscillator, «weep circuits, marker 


pulees. Geod cond. Weight 406 Ibe 4 95 
. 


LESS TURES & CRYSTAL 
$19.95 


With 27 tubes and schematic 
SEND FOR NEW FREE FLYER! 


T$-182 
SPORAL GENERATOR AN 
For cheeking power output, receiver sensitivity, pulse 
shapes and recovery time Equipment consists of « 
pulsed B-F oxeiliater with calibrated frequency dial 
and attenuator dial, built In power supply which 
operates from 110 V. 60 to 1200 ope tir hea « 
ZAI’! scope tube and 10 other tubes. Freq. range 
i” 240 Mc. Like New 
WL, 50 lhe ® 


6 VOLT POWER SUPPLY 


Complete mobile supply for. .. Mile centres Input 
4 Output soo M nit has tubes 


Mallory co. alg gt $24.50 
MOBILE COMBO SPECIAL 
BC-430 TRANSMITTER 


airereft transmitter to 
‘ me two type 10 an = twe 
ar Ammhoter 
“ “eo 165 1 ‘ rir "Ke 
ved HE bony 


Bc-429 ‘RECEIVER 
youcon afford ANY 
ak in operate 
st supe tied bu 
adapted 
ted 
Mpectal onty 


Bhie 
MOBILE COMBINATION SPECIAL G, 56 


SPECIAL! 234-258 MC RECEIVER 


tuneble receiver with schematic 


(No crystal) 


Thor SET. Complete. 


receiver 


receiver 


Contre: » 


HF Vv 

le version receive Fre 

Rreploys 446-4 F hchotaen ° 
end coectile ty 


‘ T ’ ve 
ae > m.. $9.95 
Onty 
| shots. F.0. 
C.0.0. orders. 


6" 
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ARROW SALES, INC. 


Western Malling Address— 
BOX 3878, NORTH HOLLYWOOD, CALIF. 
Central Mailing Address & Sales-Showroom 
2441 S$. MICHIGAN AVE., CHICAGO (6, ILL. 
SN ee 


sit our Western Soles 
2005 EMPIRE AVE. BURBANK, CAL. 
Phone: Victoria 9-2834 


| will drive impedances as low 


| base-insulated 


| ated “Snorkel Mast” 


| and 66 feet 


| over both the 40 and 80 meter 


| duced a 
automobile 


9% 


delay is needed. Five different 
units are now available. Write 
manufacturer for full details 
plete specifications 


type 
the 
and com- 


AUDIO OSCILLATOR 

The Shasta Division of Beckman In- 
struments, Inc., P. O. Box 296, Station 
A, Richmond, Calif., is offering its 
Model 301A audio oscillator for gen- 
eral purpose laboratory applications 

Covering the frequency range from 
10 cps to 1 me. in five steps, this unit 


as 600 
ohms with sufficient output to satisfy 
most general test requirements 

The entire unit is housed in a cab- 
inet measuring only 9%.” high by 
742" wide by 8' 4" deep. 


VERTICAL HAM ANTENNA 

Universal Products Company, 4100 
Taylor Ave., Racine, Wis., is now 
manufacturing a new, self-supporting, 
vertical r.f. radiator 
which is equipped with a winch-oper- 
to permit varying 
electrical length of the antenna up to 
18 feet 

Patented and licensed by Lewis Pat- 
ents Foundation, the antenna is being 
made available in four low-cost mod- 
els in tower heights of 37%, 47, 56! 
Equivalent conductor di- 
ameter is sueh that it provides excel- 
lent aspect ratio for broad tuning. A 
low standing wave ratio is obtained 
bands 
and it performs well without buried 
radials, although radials do improve 
performance, according to the com- 
pany. 

The “Lewis Vertical” requires less 
than one square yard at the base. It 
can be erected or relocated anywhere 
with a minimum of time and labor. 
Bulletin No. 66, giving complete de- 
tails, is available from the manufac- 
turer on request 


HEADLIGHT CONTROL 

Dynotron Corporation, Shaker 
Square, Cleveland, Ohio, has intro- 
new automatic control for 
headlights which incor- 
porates a unique photoelectric circuit 
with an electronic delay 

The delay is essential to the proper 


functioning of the dimmer since it pro- 
vides smooth and positive control of 
car headlights under all operating con- 
ditions and eliminates annoying flick- 


= 


& >, 

we “ 
ering of headlights and improper re- 
turn to upper beam after dimming 

The dimmer features a universal- 
type mounting which permits installa- 
tion on all makes of cars. The entire 
photoelectric circuit and power supply 
is enclosed in a compact metal case 
which is mounted on the instrument 
panel at the lower left corner of the 
windshield, inside the ca: 

The unit is now available in 6 and 
12 volt models for all makes of cars. 
The manufacturer will provide full de- 
tails on request. 


HOFFMAN “COLORCASTER” 

The Hoffman Radio Divisien is cur- 
rently shipping its 21-inch color tele- 
vision receiver to distributors 

The “Colorcaster,” Models 21M1100 
and 2181102, features simplified cir- 
cuitry which uses 24 tubes plus 4 recti- 
fiers, increased color stability, in- 
creased picture detail, and greater 
viewing area. Automatic luminance 
and chroma tracking are accomplished 
with a single control. 

The set has its own swivel base and 
tuning controls mounted vertically at 
the side of the color picture tube. A 


hinged panelled door on the chassis 
side of the cabinet has been incor- 
porated to permit maximum ease in 
servicing the receiver. 

The retail price of the set is under 


$900. —w- 


[ Certified Record Revue 


(Continued from page 64) 


it is infinitely 
sounds much 
old recording, ex 
understandable 


a mantle of modern hi-fi sound, 
more rewarding. Dr. Sitwell 
the same as she did on the 
cept that she is more easily 
with the improved sound. Dr. Sitwell’s 
“avant garde” poetry set to the impudent 
music of Walton, has to be heard to be be- 
lieved! One does not have to listen (and fol 
low the printed text) very long to discover 
why this work created such a riot at its 
premiere in 1923. It is really quite mad! The 
estimable Peter Pears shows his remarkable 
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faculty for making the machine-gun patter of the verses completely 
articulate and Mr. Collins keeps everything moving lightly and gets 
excellent support from his instrumentalists. If you like the lilting 
rapid fire verse of Gilbert and Sullivan you may find this diverting 
Voice and orchestral sound is clean and clear throughout the disc 
No curve adjustment was needed 

While this isn't a “must” in the well-stocked record library, it 
does provide lots of good, clean fun. If you want something just a 
little different to spring on your friends, this would be a good 
disc for the purpose. Dame Edith stands a good chance of sur- 
viving as one of the “people” of our time, so this might turn out 
to be a real collector's item 


TCHAIKOVSKY 

SWAN LAKE BALLET (COMPLETE) 
Minneapolis Symphony Orchestra conducted by Antal Dorati. 
Mercury OL-3-102. RIAA curve. Price $22.80 (Three discs). 

This is one of the most outstanding productions of this year. Mer- 
cury, encouraged by the great success of its “Nutcracker,” has turned 
once again to Tchaikovsky and with stunning realism has recorded 
the first complete, uncut version of the magnificent “Swan Lake.” 
The London recording is listed as “complete,” but actually the score 
contains much that is not in the London album. Indeed, there is 
some question as to whether many of the sections herein recorded, 
have ever been played before! It is good to report that musical 
quantity has not been made subsidiary to quality. The sound of this 
album beggars description. The over-all effect is huge, quite over 
whelming and I assure you that if your experience with this work 
has been limited to records rather than the ballet or concert hall, you 
have a treat in store, as the “presence” on these discs is nothing short 
of miraculous! Mr. Dorati is, of course, an acknowledged master of 
the ballet idiom and his reading is a model of disciplined good taste 
His tempi are authentic, his phrasing deft, and his orchestral balance 
is just and carefully maintained. Some critics have characterized 
Dorati’s reading as “cold,” a statement I find incomprehensible. They 
also said the bass drum was too prominent. I think the root of this 
criticism stems, in many cases, from a mistaken concept of ballet 
music, especially is performed in a concert hall A ballet is, after all 
largely movement and as such the music must keep pace with the 
action In the concert hall or on record we are dealing with the 
score without the benefit of the dancers and I think this tends to 
throw emphasis on the rhythmic aspects, hence the heightening of 
percussives and the notion that the performance is “cold.” 
(Continued on page 98) 


YOU'LL BE 


“QUICK 
ON THE 
DRAW” 


with this new 
TOOL 
HOLSTER! 


© Sofely holds up to 7 
tools for quick we 
wherever you go! 

5 pliable leother pock- 
ets—solid Russet Saddle 
leother back! 
Knife snap — knife at- 
tached or removed in 
one fast motion 
Stitched with sturdy hot 
Overall Dimensions wax thread, locked with 
8” x 9” steel rivets 


Ask your XCELITE supplier about RCELITE Ne. 150 


this new holster—and some first- List $4.75 


dass “weapons” to carry in it! 
(Without Tools) 


XCELITE, INCORPORATED 


(Formerly Park Metal- 
wore Co., Inc.) 


Dept. E 
Orcherd Pork, N. Y. 


July, 1955 


HOME STUDY COURSE 


trains you in the “‘why’’ and “‘how’’ 
of Color TV Servicing 


Study Color Television Servicing from the very source 
of the latest, up-to-the-minute Color TV develop- 
ments. Train under the direction of men who are 
experts in this field. Take advantage of the big future 
in Color TV through RCA Institutes’ Home Study 
Course, which covers all phases of Color Servicing. 
Ic is a practical down-to-earth course in basic color 
theory as well as how-to-do-it TV servicing techniques. 

This color television course was planned and de- 
veloped through the efforts of instructors of RCA 
Institutes, engineers of RCA Laboratories and train- 
ing specialists of RCA Service Company. You get 
the benefit of years of RCA research and development 
in color television. 

Because of its highly specialized nature, this course 
is offered only to those already experienced in radio- 
television servicing. Color TV Servicing will open the 
door to the big opportunity you've always hoped for. 
Find out how easy it is to cash in on Color TV. 


RCA INSTITUTES, INC. 
A SERVICE Of RABID CORPORATION of AMERICA 
250 WEST FOURTH STREEL MEW YORK 14, ¥.¥. 

DEPT. RNT-55 


Without a oer on my part, please send 
me a copy of your booklet on the Home 
Study Course in Color TV Servicing. 


NAME 


ADDRESS 


ciTy 


ow 
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testing jobs 


New Modern RCP 


“DO-ALL” 


Tube and Set Tester 
Model 808AA 


How Vests All New Series Tubee-—All the 

“ Protected 
against obsolescen modern 
standard, miniature, navel base and » 
miniature tubes. Easily read on 44% 
meter 


A Cathode fay Tube Tester 
all magnetic deflection-type 
Preoture Lecates and 
shorts of leaks 


A Reactivater Revives and Reactivates 
many otherwice Oim or Gad Television 
Picture tubes. Can aise be used on other 

. 


A VT Veltmeter (AC-OC) This realty out 
standing inetrument i¢ @ VT 
Voltmeter as well as 
Push-pull 
current due 


a6 monohme 
S% A 


te 1 
to 62. Add vew pigh veltage probe 
ter color 1.¥. work + 


An Ohmmeter Reade ai! Resists 
1000 
jor leakage @ 


Equipped with a new double el 

rollindex and enlarged, easy to read 
ters and numbers, the new RCP 80 
so designed aa to simplify each ope 
Truly a professional instrument for 


professional technician 


The RCP BOSAA ia housed in a handsome 
handrubbed oak carrying case and fea 
tures an attractive, highly visual panel 

Compartment available to hold test leads 


insolation probe, bat 12! 


teries, et« Bine |} 
~12%"x4\ Weight 12 lhe $ 
Complete, ready to operate at 99.95 
Write RAN-7 for complete cetaleg and name 
ef your lecel ports distributor. 


RADIO CITY PRODUCTS CO., INC. 


© Streets EAST ds | PA 
ie 


There is much new material here and while 
there are redundant sections where some cut- 
ting is justified there is also much that 
is completely captivating, so that ownership 
of the complete ballet is sensible. Mercury's 
engineers have come up with a real dazzler 
in the sound department. The strings are 
silken smooth, the brass is fantastic ex 
tremely brilliant, yet carrying great weight, 
the woodwinds are flawlessly reproduced with 
nary a trace of flutter and, as is usual with 
the percussion heard from the Minneapolis 
Symphony, great solid clean whumps of bass 
drum and tympani and the explosive tran 
sients of cymbals. Acoustic perspective is 
pervasively “live” and all is very wide in 
range with little distortion of any type in 
cluding “pre- and post-echo.” Dynamics and 
transient response are really incredible and 
you will have to watch your gain control 
carefully if you have neighbor problems! As 
befitting such a magnificent musical and en 
gineering triumph, the album is quite deluxe 
with light blue silk moiré covers and with 
the program notes some superb sketches by 
the eminent Cecil Beaton. The music is fab 
ulous, the hi-fi is ultra high and I predict that 
this irresistible recording will set new sales 
records for ballet music 


RACHMANINOFF 
SYMPHONY #3 
VOCALISE 

Philadelphia 

Eugene Ormandy. 

Old-NARTB curve. Price $4.98. 

This will be welcomed by Rachmaninoff 
fans with unabashed delight, as up td this 
present recording they have had to contend 
with the miserable sounding Russian version 
on the Rachmaninoff Society label. Why a 
lushly lyrical and romantic a work as thi 
has been overlooked by the 
panies so long is hard to understand, Thi 
has all the elements to make the 


SUCCESS 


Orchestra conducted by 
Columbia ML 4961. 


recording com 


record a 
the fabulous Philadalphia strings 
Ormandy in his element and at the top of 
his form, excellent hi-fi sound and musi 
which will find an immediate and sympathetic 
audience. Generally string tone is quite 
clean and in the lovely “Vocalise” you will 
find string playing that is quite incredible 
and probably unmatched for warmth and 
precision by any orchestra in the world toda 

Sound was wide in frequency 
namics were impressive. My 

some rather thick 
much pre 


response, dy 
only quibble is 
ounding percussion, too 
and post-echo and an acoustic en 
vironment which seems a shade over-rever 
berent. These are relatively minor however, 
and I think I can safely say that most peo 
ple will find this a most desirable recording 


COULD 

DANCE VARIATIONS 
Wittemore and Lowe, duo-pianists with 
San Francisco Symphony Orchestra con- 
ducted by Leopold Stokowski. 
WENOTTI 

SEBASTIAN BALLET SUITE 
Members of the NBC Symphony Orches- 
tra conducted by Leopold Stokowski. 
Vietor LM1858. RIAA curve. Price 
$3.98. 

This is an absolutely sensational record 
ing in every respect! The hi-fi fans will have 
a field day with this one. This music is the 
ort of thing that begs for hi-fi treatment and 
under the inspired leadership of Stokowski 
and the best engineering yet from RCA, this 
is quite a sonic showpiece! The Gould work 
se for duo-pianists Whitt« 
Modern, but not excessive! 


is & Virtuoso exer: 
ore and Lowe 
the work is quite exciting and his plenty 
dazzling effects for the hi-finatics. The 
pianos are used quite percussively and, in 
combination with the rousing brass and sharp, 
accurate snare, tympani and cymbals, etc 


’ 


your speaker will get quite a workout. The 
“Sebastian Ballet Suite” is a wonderful little 
score. There is some very lovely, engaging 
writing here and the famous Menotti touch 
for lyrical thematic material is much in evi- 
dence. This, too, will delight the sound con 
scious. Some beautiful bell and chime work 
here and ultra-sonorous contrabassi and gay 
and effervescent woodwind Throughout 
both works the sound is very wide range, 
dynamics are of notable breadth and the 
most outstanding characteristic is the won 
drously “live” acoustic It is possible that 
with a_ thicker-textured score this reverb 
would prove too much; with this music it is 
a near perfect example of liveness with de 
tail. Don’t fail to hear this! The RIAA curve 
was OK 


TCHAIKOVSKY 

MANFRED SYMPHONY 
Philharmonic Orchestra conducted by 
Paul Kletski. Angel 35167. RIAA curve. 
Price $4.98. 

It is surprising how few dyed-in-the-wool 
Tchaikovsky enthusiasts know this sympho 
ny. It is even more surprising when one 
considers that the work is in the tradition of 
the 4th, 5th, and 6th symphonies and as a 
hi-fi vehicle is quite spectacular. There have 
been three previous versions in the LP cata 
logue, the only one of which was any good 
at all being the Toscanini effort. This present 
recording is far beyond the others in matters 
of sound and as performance goes, whilk 
Kletski is no match for the fiery Toscanini 
he gives a good competent reading. The or 
chestration is lavish and is among the best 
Tchaikovsk It calls for a 
very large orchestra and a good one at that 
The Philharmonic fits this bill ver vcle 
quately and 
sounds 


ever done by 


produces some stupendou 
Hi-fi fans will particularly like the 
brass and percussion scoring in the “Orgy 
in the finale. Sound generally is some 
what sharper focused than is usual with Angel 
and is good for this score. Strings are their 
usual smooth self, but bra cems brighter 
and percussion has more solidity and impact 
Dynamic range was quite wide and groove 
distortion, virtually non-existent. If you are 
not familiar with this work and you like 
Tchaikovsky, you will find this most reward 
ing. Curve was OK and surfaces were quiet 


RAVEL 

INTRODUCTION AND ALLEGRO 
DEBUSSY 

DANSES SACREE ET PROFANE 
SCHOENBERG 

TRANSFIGURED NICHT 
Hollywood String Quartet, Ann Mason 
Stockton, harpist; Concert Arts Strings 
conducted by Felix Slatkin. Capitol 
P8304. RIAA curve. Price $4.98. 

Those of you who have an antipathy to 
wards chamber music are urged to listen to 
this disc. If you don’t like what you hear, I 
will be very surprised. The “Introduction and 
Allegro” is one of the most beautiful small 
scale works ever written. I have found that 
the sensuous, almost other-worldly beauty of 
this score, with the lilting strings, the soft 
cascades of sound from the harp and the pure 
lambent tones of the flute, has an extraordi 
nary eflect on women! (AIl thos 
and sparkin’ take heed!) I would sincerely 
recommend that you play this work for the 
littl woman if she has been giving you a 
hard time about your hi-fi I've seen more 
than one woman won to the cause of hi-fi 
with this music. Of the five versions in the 
catalogue this wins hands down. Performanc« 
iS expert sound is smooth, wide range spien 
didly balanced. The Debu work is in the 
same vein as the Ravel and i jually well 
performed. The Schoenberg is a great work 
that may take a litt 
is weil worth your trouble. It is 


courtin 


acclimatization, but it 
heard here 
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MAMMOTH CRYSTAL CLEARANCE SALE! 


SAVE MONEY=—ORDER IN PACKAGE QUANTITIES! 


Shipment made same day order received. Ali crystais tested and guaranteed to oscillate. 
Please include 20c postage for every 10 crystals or less. Minimum order $2.50. No C.0.D.'s. 


INDIVIDUAL CRYSTALS 
PACKAGE DEAL NO. | 


Indicate 2nd —Substitution May Be Necessary 
rT ‘ ' ‘TY 

25 Assorted FT-243 45 Assorted FT-241A 

15 Assorted FT-1718 15 Assorted CR-1A 


100 CRYSTALS 8-95)... 
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RANGE 
1015 KC-—-6733 KC 
Assorted Regular Value $66.00 
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PACKAGE DEAL NO. 2 


FT-241A Crystalis for single Sideband 4 


370 KC—538 KC 
$3.49 


170 89K 
7738 856 


RANGE 
370 KC—-638 KC 


fT.i718 


35 CRYSTALS 


each —10 fer $6.50 
Assorted 


6100 6540 a180 #00 
6550 ei73 e675 
“75 
6575 


fT 1718 6C 610 
Banana Pives 
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7350 
1380 
1390 
1480 
580 
aio 
yw 


™e 10 


PACKAGE DEAL NO. 3 


HAM BAND CRYSTALS—FT-243 
For operating on 80, 40, 20, 15, 10, 6 and 2 meters— 


on either fundamentals or harmonics. 


RANGE 
2030 KC-—-3995 KC 


CR.1A 2320 
TG 34A CODE KEYER 
AUTOMATIC CODE PRACTICE 
SENDING AND KEYING OSCHLATOR 
115 er 230 V & 50-60 cycles 

Portebie Guill in speaker end amplifier 
Variable speed from 5 to 75 w p.m Uses inbed 


7557 3550 » 7400 
BU0D 
e075 
moro 
8100 


a7 


25 CRYSTALS ‘%6-%5 


Assorted Regular Value $20.00 


lepes 
Brand new 


RANGE 
5910 KC--7930 KC 
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Yew TELEVISION COURSE 
Amazing Gargain, Complete, Only #3 
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NEW MULTIPHASE 


“Rejuva- Tube” 


REJIUVENATOR 


brings ‘‘dim-outs" 
back to life 


ee A SENSATIONAL MONEY MAKER 
Model REI” ~” COMPLETE KIT $4950 
Factory Wired $5950 


Fully 80% to 90% of tubes that have gone dim in service can be reactivated to 
furnish up to years of “bright as new” service. 


GOODBYE “Rejuva-Tube” isn’t just a gadget to give picture tubes a tem- 
BOOSTERS! Korary shot in the arm — even most tubes that have gone “flat” 
using a booster can be rejuvenated. 
PORTABLE — It’s compact, light weight and casy to use. Check and rejuvenate 
picture tubes right in the set in a few minutes. 
DEALERS! Now you can scll those “dim-out” trade-ins at a good profit. 
SERVICEMEN! Sell rejuvenation service —it’s a real money maker. Test and 
quickly rejuvenate picture tubes in the customer’s home. An in- 
expensive instrument that protects your profit on service con- 
tracts. 


PROVEN — Tubes rejuvenated experimentally over three years ago are still 
IME TESTED! showing good pictures. 


* Restores cathode emission and brightness. 

* No guesswork — only device that meters cathode 
activity during rejuvenation. Tells you when to 
stop rejuvenation to prevent damage to cathode 


TESTS — REPAIRS emitting surface. Built-in current limiter prevents 


Yu . - * ' 
TV PICTURE TUBES accide ntal cathode ribbon burn-outs! 


Complete tester — detects open or shorted ele- 
ety my ments and leakage as high as 3 megohms between 


elements. High quality lab instrument style con- 
struction. 

Has special metered circuit to remove “particle” 
shorts between heater and cathode. 

Checks cathode emission and grid cut-off char- 
acteristics. 

Predicts approximate life expectancy of tube — 

, identifies gassy tubes. 


COMPARE 
THESE FEATURES 


*PATENT Condensed Instructions | 
PENDING Printed Inside Case Lid 


WRITE FOR MANUAL 
ON REJUVENATION 
\S~ WITH THE 
“REJUVA-TUBE” 
- 
Rejuva-Tube’ By The Designers of 
I Featrnak Electronics 


vA Chicage 


in the original chamber \ ion, but has 
achieved more popularity in its orchestral 
guise Those interested can hear the or- 
chestral version on a Columbia disc with 
Eugene Ormandy and the Philadelphia or- 
chestra. Curve was OK and, as usual, Cap- 
itol surfaces were outstandingly quiet 


BLISS 

MIRACLE IN THE GORBALS 

MUSIC FOR STRINGS 
Philharmonia Orchestra conducted by 
Sir Arthur Bliss. Angel 35136. RIAA 
curve. Price $4.98. 

This will be welcomed by balletomanes 
who like this blood-curdling vignette of life 
in the “Gorbals” the slum district of 
Glasgow. This extraordinary ballet has sold 
very well in the old Constant Lambert/Co 
lumbia version, and this should have a ready 
market for those who wish to upgrade their 
libraries and with those who will be discov- 
ering it for the first time. The scoring can 


| be termed modern, although atonality is not 


very prominent, The structure is most in- 
teresting and has many sections which will 
appeal to those who like the lyric and thos 
who relish hi-fi effects. Sir Arthur Bliss lends 
his authority to the performance and the re- 
sult is a more tightly organized, more dra- 
matic reading than the old Lambert effort 
Smooth sound throughout in the Angel man- 
ner and quiet surfaces add up to an attrac- 
tive buy 


BEETHOVEN 

SYMPHONY #6 (PASTORAL) 
Detroit Symphony Orchestra conducted 
by Paul Paray. Mercury MG50045. RIAA 
curve. Price $4.98. 

One of the most extraordinary facets of 
Paul Paray is his uncanny ability to give su- 
perb performances of music which is pr 
sumably incompatible with his background 
and temperament. This reading of the “Pas 
toral” is further evidence in support of this 
It is not a Germanic, or Italianate, or French 
periormance, but rather is something special 
that belongs to Paray himself. One thing is 
certain . it can stand comparison with the 
best. It is a warm, glowing, completely r 
laxed and unhurried reading. But it is not 
flabby, rather the “storm” has a strength 
here not apparent in many other versions. In 
terms of sound, this recording is unchallenged 
Mercury shows here that they know how to 
record the less spectacular repertoire as well 
as they do the fire-breathe The superbly 
live smooth strings and woodwinds are heard 
with every nuance, every shading perfectly re 
produced. The frequency response is very 
wide as are the dynamics. The “storm” is 
really stormy in this version, with great 
growling tympani cleanly reproduced. I be 
lieve this version will become the favorite of 
those who like the work and who want the 
best-sounding disc, and who will leave the 
arguments about performance to the critics. 
Curve and surfaces were OK 


SCHUBERT 

SYMPHONY #8 CUNFINISHED) 

SYMPHONY #5 
Vienna Philharmonic Orchestra’ con- 
ducted by Karl Bohm. London LL1L105. 
RIAA curve. Price $3.98. 

With a combination like Bohm and the 
Vienna Philharmonic, this recording was 
bound to be successful. At least with this 
particular repertoire Bohm i un old and 
astute hand with Schubert and his essayal of 
the Sth is simply magnificent and unlikel 
t6 be surpassed too soon, The “Unfinished 
is subject to a few mannerisr but the are 
of minor significance and this reading must 
be adjudged along with the best. The sound 
is in the “big-boned, big hall’ tradition and 
some of the orchestral sonorities are tabulou 
Dynamics are exceptional and generally th 


sound is clean and distortion free. The playing of the Philharmonik 
is magnificent and they are as close to their pre-war skill as we are 
likely to hear. An excellent disc for upgrading libraries and for be- 
ginning audiophiles 
Jazz Corner 

POPULAR FAVORITES 
Clifford Brown with Strings. 
eurve. Price $3.98. 

This is the first of the new 
Record ¢ or poration label 


MG 36005. RIAA 


EmArecy 


jazz releases on the EmArcy (Mercury 
I like what I hear, in fact I'll go so far 
as to say that this is some of the most hi-fi jazz I have yet encoun- 
tered. Clifford Brown is a fabulous talent on the trumpet and in 
some excellent arrangements by Neal Hefti of such popular favorites 
as “Laura,” “What's New,” “Embraceable You,” “Stardust,” etc., he 
gives ample evidence that his reputation is well founded. The re- 
cording is very retains enough reverb for an extremely 
live sound. The trumpet of Brown is sharp and “gutty” and the 
fidelity is such that you can hear the wind sounds of his tongue and 
lip techniques. In addition to the string complement, Brown is sup- 
ported by such estimable sidemen as Max Roach on the skins, Richie 
Powell on the piano, and George Morrow on the The over-all 
sound is very wide range and in fact with the very quiet surfaces, 
sounds very much like If you are in the mood for some ultra 


hi-fi jazz in the this —- 


close to. vet 


bass 


a tape! 


“cool” vein try 


Spot Radio News 
(Continued from page 18) 

large ad agency in Chicago told the Commission that in- 
come from this new will make it economically 
feasible for stations to operate in areas that have had to 
be bypassed up to now 

Bluntly 
the 
now 


source 


announcing that subscription-TV is inevitable, 
ad men said that “the public is aware that it is 
technically feasible, by means of this new system, to 
bring to the home important entertainment that is now 
impractical due to high production costs Public dis- 
satisfaction will become more acute as the knowledge 
grows that an inexhaustible source and variety of pro- 
grams are being denied access to television because of 
governmental restriction.’ 

Scoring the critics, the agency told the Commission that 
no solid objections have really been raised. “It seems to 
us,” they said, “that the pursuit of obscure claims by 
minorities and special interests should not be permitted 
to delay any longer the great benefits that can result from 
this new development.’ 

Opponents to the toll-TV idea told the 
the fee plan would wreck the free-air TV broadcasting 
system. One group said that it would show officials in 
Washington the conversion of receivers for decoding ap- 
paratus “would impose a severe economic hardship 
on the viewing public running into hundreds of millions 
of dollars.” 


Commission that 


Service shop operators also revealed their concern over 
the problems that the pay-TV mechanics could create. An 
association in Pennsylvania filed a brief with the Com- 
mission, which said that “manufacturers of subscrip- 
tion television units will probably insist that they control 
and monopolize the installation, maintenance, and servicing 
of these units because the equipment is of a coded 
nature a 

If this practice is approved, the technicians told the 
Commission, established servicing agencies of independent 
radio and television shop owners will be eliminated. And, 
continued the brief, the millions of dollars invested in 
equipment, special components, shop facilities, trucks, 
trained personnel, and experience would thus be wiped out. 

“Therefore,” said the association, “we petition your body 
to issue rules and regulations which will prohibit the 
granting of any franchise to any manufacturer of TV sets 
for subscription TV, if they attempt to control or mon- 
opolize the sale, installation, maintenance, and service of 
such equipment.’ 


THE VELOCITY OF LIGHT has been re-determined by a 

radio method, which makes use of phase-shift measure- 

ments on v.h.f., with the aid of a radio interferometer 
(Continued on page 102) 
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= LEARN PRACTICAL RADIO 


> Construction, Servicing, Theory 
a At Home With the New Improved 


aqi1ing 


PROGRESSIVE RADIO “EDU-KIT” 


Build 15 Receiver, 
Code Oscillator, 
Transmitter, 
Signal Tracer 
Circuits 


© ATTRACTIVELY GIFT PACKED 
© FREE SOLDERING IRON 
@ NO ADDITIONAL PARTS 
NEEDED 
© EXCELLENT BACKGROUND FOR 
© 30 DAY MONEY-BACK GUARANTEE 
© SCHOOL INQUIRIES INVITED 
© ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 
@ LEARN HIGH FIDELITY 


WHAT THE PROGRESSIVE RADIO 
“EDU-KIT" OFFERS YOU 


Our Mit te designed te provide «4 fundamental background in radio, with 
the basic facts Radio Theory and Construction Practice expressed simply and 
You will gain « krewledge eof basic Radio Principles tovotved 

Radio Tranemisse and Aud . 
You will learn hew to identify Rad 
radios, using regular radio circuit sohem 
fessional manne You will tearn preper of 
4 eer) oe and en uble- shoot radios You will tearn 
License You wit! tears 


in Rade 


You will receive training for & Novice 

High Rg mrss ty 
you will receive @ practical basic education in Badie, worth many 
umes’ Ay on price you pay 


THE KIT FOR EVERYONE 


The Progressive Radic ‘Edu Kit" was epecificaliy erepered fer any person 

whe has « desire te tearn adie. The Hit hee been weed successfully Sy yours 

end old in ati * net Hecessery that you heave even the 
slightest Rasheround 

T weed by many Radio Gehoots and Clute 

od Forces Personne! and Veterans 


* requires fe inet: woter All imetructions 
odividually bexed, and ented by name, tiustre 


a 
then and diagram. Eve invetved in bullding these sete © carefully om 


PROGRESSIVE TEACHING METHOD 


The Progressive Radic * ' comes compiete with imetructions. These 
simple and progressive manner The theory 

a servicing by 

vetration end 


Therefere you wil! & rad 
itiuetrate the principles which you learn. These e: iveuite are design 


still more advanced multi-tube radio cireuits, and doing = 
my ranemitte Goae. Ove iitater | 

operate on 105-196 as ac Oc 

Countries hav “Sse Velt Geurce, an adapter ter 


aio 230 v ae i operation is eveltante 


THE PROGRESSIVE RADIO “EDU-KIT” 1S COMPLETE 


diferent radio circuits 
, oon 
— * oy hardware, tubing, tretruction annuals, 
4 
you od i inciuded yuese parte are individuall 
‘ou C8P eas! "identity overy item. A soldering tren « ineliude 
2° Giectrical ane & plete, easy t-follow inetruetions are And , 
av ogrte are ‘ouasanteea vorand a. ecaretully selected a mate 
‘Edu Kit now contains lessens 
"Fraser, FC.C. metructions, quiszes, 


ba app LESSONS 


are imetuded You will tearn the to recog 
built and learn to operate a protect onal © 
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Here © your eppertunity te learn 
radie quickly and easily, and have ethers pay fer it 


FREE EXTRAS 


* ELECTRICAL & RADIO TESTER © ELECTRIC SOLDERING IRON © TV 
BOOK © QUIZZES © FREE CONSULTATION SERVICE © Hi-Fi GUIDE 
Progressive "Edu-Kits”’ Inc., 497 Union Ave., Brooklyn 11, N.Y 
Feeseeeeeeee ee eee eee" 

MAIL TODAY—Order shipped same day re 
' 30.Dey Money-Back Guarantee. Include ALL FREE EXTRAS 
80 Send ‘'Edu-Kit" Postpaid. | enclose full payment of $19.95 (U.S.A. only 
Send "Edu-Kit" Postpaid. | enciose full payment of $20.9 (Outside U.S.A 
| C) 210-250 V. Foreign Line Voltage Adapter for “Edu-Kit''-—$2.60 
1 Send “‘Edu-Kit" C.O.D. | will pay $19.9 plus postage (Vv Py A. only). 
C) 1 wish additional information describing “Edu-Kit". No Obligation. 
’ o Send me FREE Radio-TV Servicing Literature. No Obligation 


4 Name 


MAIL TODAY. 


0 Sele Sa TVA 


' Address 


1 
' PROGRESSIVE “EDU-KITS" INC. 
1.497 UNION AVE. Room 43-4, Progressive Bldg snooniyn ti, wv. 8 
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Gigantic 
SAVINGS 
on TUBES 


and Parts! 


@ Same Day Service @ Full Year Guar- 
antee @ All Tubes Individually Boxed 
@ 400 Types Always In Stock @ For 
Quality, Performance, Dependability 
Tyee Price 
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STATE, CITY STATION CHANNEL 


NEW TV STATIONS ON THE AIR 


As of dune 25, 1955 


The following new stations bring the lists published in previous issues up to ¢d.te 


VIDEO 
POWER 
IN KW 


FREQUENCY VIDEO 
RANGE WAVELENGTH 
IN MC IN FT 


Alabame 
Birmingham 
Idaho 
Twin Falls 
Lou isiena 
Lafayette 
Missouri 
St. Louis 
Nebraska 
Scottsbluff 
Ohie 
Lime WIMA.TV 
Texas 
Beaumont 
Ban Antonio 
Washington 
Seattle 
Wisconsin 
Green Bay 
Hawaii 


Wailuku 


WBIQ.-TV} 
KLIX-TV 
KLFY-TV 
KTVI 
KSTF-TV 


KFDM.TV 
KCOR.-TV 


KTVW 
WFRV.-TV 
KMAU.TV 


The frequency of the video carrier 1.25 


TERRIFIC VALUE! 


individually Boxed, Famous Make 

Dynamic Speakers at Super Savings 
4°'-—-3000 Ohms. 10°°—1700 Ohms 
6''—2500 Ohms. 10°'--2600 Ohms 
#''—1700 Ohms. 12°'-—-2500 Ohms 
6''—2600 Ohms. 127''—1700 Ohms 


89%. &. 795. 


WRITE DEPT. RN-7 FOR FREE 
TUBE AND PARTS CATALOG 
LISTING OVER 400 TUBE TYPES 


EXPORT INQUIRIES INVITED 


Wood 
UTILITY 
CASE 


With Handies! 


Aturdy, 
my "xy 


andi clasp, Use for tools, 
photography equipment, 
tows, hobby material No 
Nails all counter sunk 
screws s 


Teams: 25% 


deposit must accompany all orders 
All shipments FOR Irvington ware 
hen se 

ORDERS UNDER $5.00. 40¢ HANDLING CHARGE. 
Mubject to prior sate 

ribane Rend full remittance 
and save CUD charges 


Rad-Tel 


Allow for postage 


TUBE 
CO 


192-198 5.08 w”.9 
198-204 
192-198 
602 -608 
192-198 
596 -602 


82-88 
632-638 


210-216 
76-82 12.74 100 


16.06 


3 60 -66 10 
KTVU, channel 36, Stockton, California; WTVI, channel 54, Belleville, Illinois: KGTV, chan- 
nel 17, Dee Moines, lowa; WLAM.TYV, channel 17, Lewiston, Maine; WMIN-TV, channel 11, 
St. Paul, Minnesota; WRTV, channel 58, Asbury Park, New Jersey; and WFMZ-TV, channel 


67, Allentown, Pennsylvania, have gone off the air 


tEducational. 


channel lower freq. limit. Total number of 


TV stations now on the air in U_S.: 436 (117 of which are u. h 


developed by a member of the Bureau 
of Standards 

The velocity of 
waves 


electromagnetic 
has been a subject of investiga- 
tion for many years In the period 
preceding World War Il, the value 
299,776 plus or minus 4 kilometers (1 
km 62137 mile) per second was 
generally Howevet 
the war, higher values have been ob- 
tained by most investigators, largely 
through the measurement of the veloc- 
ity of propagation of microwaves. Con- 
sideration of this more recent work 
has led to an average value of 299,793 
plus or minus 1 kilometer per second. 
In the radio method evolved by the 
jureau, a value of 299,795.1 plus or 
minus 3.1 kilometers per second was 
obtained. 

In making the 


accepted since 


light-value tests, 


measurements were carried out on a 
dry-lake bed to obtain a very flat sur- 
face completely devoid of 
for a distance of five miles or more 
Essentially the method involved ac- 
curate determination of the wave 
length of radio waves of a given fre- 
quency by measurement of a phase 
shift. After correction for various en 
vironmental! factors, this wavelength 
was multiplied by the frequency of the 
radiation to obtain the velocity of 
electromagnetic waves A radio fre- 
quency in the v.h.f. range (172.8 mega- 
cycles) was employed to avoid sky 
wave interference, to minimize ground 
effects, and to reduce the physical size 
of the measuring system 

Even though the radio waves were 
transmitted over a flat surface, the 
value of wavelength determined was 


vegetation 


NEW TV GRANTS SINCE FREEZE LIFT 


Continuing the listing of construction permits granted by FCC since 


lifting of freeze. Additional stations will be carried next month. 


STATE CITY CALL 


CHANNEL FREQUENCY 


Arizona Tucson 
Florida Ft. Pierce 
Nevada Reno 
South Dakota Florence 
Virginie Roanoke 


KDLO.-TV 


9 186-192 
19 500 - 506 
4 66-72 
3 60 -66 
7 174.180 


NEW CALL LETTER ASSIGNMENTS 


STATE CITY CALL 


CHANNEL FREQUENCY 


California Sacramento KCRA-TV 
lowa Des Moines 
North Carolina New Berne 


Virginia oanoke 


3 60 -66 

8 180-186 
13 210-216 
7 174-180 


CALL LETTER CHANGES 


San Jose KNTV 


California 


| 
(Formerly KQX1) 


198-204 


“ERP = (effective radiated power, kw.) 


Call letters to be announced 


RADIO & TELEVISION NEWS 


affected by the presence of the ground 
It was also affected by the atmosphere 
through which the waves had to travel 
since the velocity of propagation of 
radio waves depends on the index of 


refraction of the air Thus, to obtain FOR 


the free-space wavelength (that is, the § S 
wavelength in vacuum it was neces- 
iry to correct for ground effects an 


or the index of refraction of the air 


: , Bob Henry. 

Accurately known ground constants 4 WOARA 

were used to adjust fo round effects $ - Butler, Mo 
On 


vhile the index of re action of the air 

calculated a function of tem 

rature press I T 1 relative hu 
idity Ted Henry, 2 
wevou 


Act ial phase rie . rement wert Los Angeles 
made at an audio equency, rather 
than the radio equency ised fo 

nsmission. The idio frequency was ja ——_ ’ 
tained heterodyning the r.f = HERE’S 


by sig 


nals with anothet ignal differing in ; = . WHY! 
‘ , , 7 


requency fron h st by 1 kiloeycl 


h the transt ted iio frequen 

the 1-kce. | erodyne audio signal 
were monitored and isted against a Top Trades 
100-ke I i tor The fre 
quem is O r % s period . Onl 10% D 
ically ‘aa ked ar ‘ to 1 part ; ’ : my own 
in 10 million by ¢ ng either it 
50th or 100th harmo with either the : 
; or 10-me. signal b neat Cromn tine For top performance with 
Bureau's standard stat WWVv extra pull power and abil- 

ity to tune in stations. Fast Delivery 


DEMIXING CONTINUED to hold $25.00 Down 


tage in the heari rooms monthly payments of $13.60 : 
A number of cities wet $249.95 Cash Price Personal Service 


Easy Terms 


in petitior ing for ch A few items in stock fer immediote shipment are: 


shifts which wou ir the 20 Monthly CASH Low Prices 
or all h.f. o1 operation Cash Down Payments 
Among the areas included in the 5.00 2.47 


4.45 Complete Stocks 
7.42 
12.37 
17.32 


band-revision request were Toledo 

Ohio: Norfolk, Virgini Corpus Chris 

ti, Texas: and Raleigh-Durham, North 

(Carolina R46B specker 
In the me itirnme " “ _ “a 1 + a 

iuthorizations were ipprover includ ‘ ‘ ' te 

ng one for the } nde Write, wire, phone or visit either store today. “~"°"'"""" 


102 for listing 


We went you te be setie~ 
19.55 fied. Ask eny Hem ebeout 
2.97 Henry. And Henry hes the 


oS Shase 
83 8883s 


THE GIANTS IN THE MOVIE indus 
try in Hollywood rvears refused 
to accept TV a facto! have su 
imbed an v » convert their 

nuge ind oO té 3 1 pick 

ips 

(one movie ! perating on the 

nptio at a rV will eventually 
be on filn as taken over ten sound 
tages, divided then p into three 
providing a otal of 30 sound 


Millions of dol ave been VOLUME ° 
pre egy a CONTROL NOISE! « cvoncar 


Gro yp eliminate 


nd nol 


CONTAINS THE PERFECT ay SE 
pagar AMAZING NEW CONTACT formance 


idering the use of substa ndon || PERMA-FILM! RESTORER... 


the new sits 


rhtin 
Anothe 


wer 


} 


Cleans @ restores 
present, only abo an act g | volume controls 


sed for TV. but additional! stages are | Seed ame 
under construction on the remaining oumetten 
part of the lot os on ’ 

TV has become a giant and the old 


thon 


cker moguls not only know it, but New 6 o: Spray Car 
Net t 
recognize the fact that it may even Servicemen 2.25 


eae tan nee Gt Le ELECTRONIC CHEMICAL CORP. 


to join para ind 


n the TV bandwacgo: . . 813 Commuenipew Ave Jersey City 4, M. 4 
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a-WIT in 
High Fidelity 
COLLINS 


AUDIO PRODUCTS CO 
‘PRE-FAB’ TUNERS 


Collins Audie Products Co. is in ne wey 
eftilicted with Collins Redie Co. 
Roch Coliine Tuner Kh te complete with 
pees hed chaesia 


the cont--becsuse you 
t AND BOUGHT IT DIRECT 
PROM THE FACTORY 


NEW FM TUNER KIT 
gold 
wired and 


mount « 
wer supply 


* eh $5950 


te old 
eon cover avellanie at 
$3.50 extra 


new Laws AM veusn KIT 


opiy parte 

amplifier, ell 

for mounting in 

awiteh Kite include 
arts and hardwere, Sine: 14° = 129° = 

Shipping weight: 10 pounds 
$5.75 extra 
rHice 


PMF-38 T Tuning Gah with Cascode 


7 ! 
pe ucts -« our 


AM-4 Tuning Unit 
O-geng tuning condenser Unit covers 
550 @& 1600 KE Comp pletely wired end 
tested wi tubeq ‘ 
plate a: 4°a7%&" 
“ pow 
—— eee eee ee 
1F-6 Amplifier 
pF b ney al 10.7 Me low 
tor high gain s 


- MAIL COUPON TODAY! -: 


TO: Collins Audie Eregucte Ce., ine 
on ae | 
Weethela 
Westheid” 23-4300 


© FM Tuner Kit vs AM Tuner Kit 
MPO Tur iF -4 Amplifier 
M4 Tuning t at (Cover 


Address 

City 

Amount for Ki 6 

fee weights, edd shipping cost § 


Mt enclosed 8 


0 Money Order 


WHEN YOU THINK OF TUNERS 
THINK OF 
COLLINS AUDIO PRODUCTS 
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Sound Systems 


(Continued from page 37) 


nected to their 2000-ohm input taps 
When thus connected, these four units 
will present an impedance of 500 ohms 
to the power amplifier, and the power 
into each unit will be entirely a func- 
tion of the voltage that is put onto 
the feedline notwithstanding the fact 
that the very same tap indicates 2% 
watts for the 70.7 constant-voltage 
system. The fact is that if a constant- 
impedance amplifier of 500-ohm output 
were to de\ volts 
across its own line when loaded by 
such a unit representing 2000-ohms 
input, that 2% watts would definitely 
be produced across it since irrespective 
of what we may wish to call a system, 
we still have to deal with the 
electrical laws of wattage, power, and 
impedance. In this approach, then, if we 
want 20 watts to be delivered to this 
unit when connected to the 2000-ohm 
tap (along with three other units) and 
across the constant-impedance, 500- 
ohm line, then we would have to de- 
velop 200 volts across the transmis- 
sion line 

It will be noticed that direct access 
is available to the voice coil of the 
driver unit itself where it may be nec- 
essary to use its 16-ohm input im- 
pedance characteristic directly. When 
so used there is an added safety factor 
protecting the unit 
overload. This safety factor is the 
secondary of the transformer which is 
connected directly across the voice coil. 
In horn-loaded systems, the low-fre- 
quency output of the horn is deter- 
mined by the low-frequency cut-off 
characteristic of the horn. If frequen- 
cies below this theoretical cut-off point 
are fed to the driver unit, the unit 
finds itself virtually unloaded for these 
below-cut-off-point frequencies, and 
the diaphragm has a tendency to run 
wild and may suffer damage. One way 
of preventing such low-frequency over- 
load is to use either a capacitor in se- 
ries with the driving unit which will 
offer increasing reactance to the lower 
frequencies and so prevent their being 
fed to the driver unit; the alternate 
method is to shunt the voice coil with 
a choke which will bypass the very low 
frequencies around the voice coil. Es- 
sentially then, the secondary of the 
transformer in this unit bypasses the 
low-frequency energy from the voice 
coil and that the diaphragm will not 
see as an acoustic load, and thus af- 
fords overload protection against ex- 
cessive unused power, 

There is sometimes confusion as to 
how to set a constant-voltage ampli- 
fier when its full rated power is not 
utilized. For instance, one might think 
it proper to turn down the gain of the 
amplifier which may be ane at 100 
watts when only 35 watts are drawn 
from it on the basis that economy of 
amplifier power will thereby be ob- 
tained, or that the speakers will be 
overdriven, Both of these propositions 


elop this same 70.7 


same 


against excessive 


are wrong. Consider you 
and power system. If ; 
pliances were turned off, your 
meter would stand still it the line 
voltage would still remain at 117 volts 
The same thing holds true in the audio 
70.7-volt system. Even though the gain 
control may be set to provide a maxi- 
mum 70.7-output volts, if there is no 
load tied to the amplifier, then the am- 
plifier will deliver no power, and take 
no power from the line (other than 
standby power). The power it will 
take from the line, and the power it 
will deliver to the load, will be com- 
pletely dependent upon the actual load 
itself As to the 
driving the units on the system if the 
full power rating of the amplifier is 
not used, this is obviously impossible 
since it is voltage which overdrives a 
unit which is of fixed impedance and 
not power; and since the voltage is 
maintained constant by the amplifier 
irrespective of load, then even one unit 
(set at 2% watts) may be 
a wide-open 100-watt system 
complete safety. Turning 
gain of the constant-voltage 
will naturally reduce the power input 
to the driver units, if one desires to do 
so, but at the expense of upsetting the 
sound power distribution as a whole 
If the system is set up after a legiti- 
mate sound survey has been made, and 
the power ratings of the individual 
units of the system were set accord- 
ingly, there should be no reason to 
play with the gain controls of the am- 
plifier. If variations are required in 
certain areas due to changes in am- 
bient noise conditions, then these 
changes should be made by tapping at 
the transformer of the unit in that 
particular location to achieve the prop- 
er sound output at that station with- 
out upsetting the rest of the 
tion 

We are now in a position to more 
fully understand the compound advan- 
tages of the 70.7 
tem 

(A) In multi-speaker systems, im- 
pedance matching is completely elimi- 
nated. It is not necessary to arrange 
a network of speakers in fancy series- 
parallel combinations to obtain the 
proper impedance match to a trans- 
former. In the constant-voltage sys- 
tem, the impedance is meaningful only 
to the extent that it determines how 
much power will get into the speake1 
and this is already taken care of by 
the manufacturer of the unit by fixing 
the wattage ratings on the terminal 
board of the driver unit. One simply 
chooses the required power tap and 
puts it directly constant- 
voltage line 

(B) Since the 70.7-volt line main- 
tains constant voltage irrespective of 
load, once an individual power adjust- 
ment on a speaker has been made, it 
continually receives the same amount 
of power even when other speakers are 
added or subtracted from the system 
More constant and uniform coverage is 
thus the result of volume controls 
which have not been readjusted 
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across the 


(C) By being able to proportion in- 
dividual speaker power to immediate 
local and specific needs without upset- 
ting other adjustments of the 
other components, more efficient utili- 
zation of available sound power is 
made feasible 
(D) Maximum 


local 


utilization of avail- 
audio power is made possible by 
the elimination of volume controls 
attenuators which burn up power to 
make a level change, in contrast to 
transformers which essentially 
nonpower consuming devices 

(BE) It relatively easy to 
determine one’s amplifier needs and to 
keep these needs minimum by 
simply counting up the actual speaker 
power requirements without the neces- 
sity of allowing for uncertain atten- 
uator losses 


able 


or 


are 
becomes 


to a 


(F') More adequate overload protec- 
tion is afforded each individual speak- 
er unit on the constant-voltage system. 
Should a unit somewhere in an in- 
stallation fail, the line voltage would 
still remain unaltered and so this unit 
failure in one location not start 
any chain reaction such rise in 
line voltage that might, in other dis- 
tribution systems, overdrive the re- 
maining speakers w- 
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properly installed in the outlet, you will 
not measure any a.c. voltage between 
the chassis and a power-line ground 
such as a radiator, “BX” cable, or a.c 
receptacle box cover. If you are using 
a neon bulb, it will not glow when con- 
nected between these two points. If it 
you get a meter! 
the plug in the a 
ceptacle 

If good receiver operation cannot be 
restored by a change, then 
move the rear chassis mounting board. 
This exposes most of the underside of 
the chassis without having to remove 
it from the cabinet 

The various test points for checking 
receiver operation are shown in Fig. 2 
The method for using these test points 
to service these chassis is described in 
Table 1, which also lists the normal 
meter readings. 

Aside from the main sources of “B+ 
voltages at the power supply, the test 
points which indicate whether a signal 
is present or whether the 
functioning correctly, can be broken 
down to those tubes which show grid 
current in proportion to the signal ap- 
plied. In Table 1, the trouble analysis 
chart, we are assuming that all heaters 
are lit and that tube changes have been 
made. This table covers some of the 
high points but is not intended to cover 
every service need. If understand 
the development of this chart, which is 
derived from a knowledge of the block 


reading 
pow Cl 


does or re- 


verse re- 


tube re- 


circult is 


you 


PUT THE HIGH IN 
HIGH 


FIDELITY! 


Whether you 
in high fidelity § service, 
custom bullding or simply 
want to bulld a top-notch 
outfit for yourself, this big 
512-page book will guide 
you every step of the way 

Helps you get better re 
sults at less cost. Shows 
what to do what mis 
takes to avoid. Gives you 
a full understanding of the 
many different methods 
circuits, designs, equip 
ment components and 
other subjects that are de- 
bated whenever hi-fl fans 
get together 


A COMPLETE GUIDE 


Written 
nation’s 


specialize 


Fidelity Techniques 
by John H. Newitt 
The book that 
says geodbye to 
@uesswerk in 
choosing, build 
ing and servicing 

hi-ff equipment 


512 pages 
203 pictures 
Price $7.50 


10-DAY FREE EXAMINATION! 


Peewee eeeeeaeene® 


Dept. RN.75, RINEHART & CO., INC. 

232 Medison Ave., New York 16, N.Y 

Send HIGH FIDELITY TECHNIQUES tor 10-day 
FREE EXAMINATION if t the book, | will 
then promptly send $7.50 (plus a few cents post 
age) in tall payment Otherwise, | will retura 
book postpaid and owe you nothing 


by one of the 
leading experts, 
High Fidelity Techniques 
is complete, authentic and 
easy to understand, From 
beginning to end it is 
chock full of how-to-do-it 
tips, service hints, custom- 
bullding ideas and data 
charts and diagrams of the 
most helpful sort 


Address 


before making the tests with a volt- 
meter or neon bulb. When the plug is 


diagram, you should have no difficulty 
in servicing these chassis. S- 


City. Zone, State 


OUTsine® t 5A cack with 
Money back if be returned in 10 days 


Leaeeee ae = J 


LIFETIME GUARANTEED TUBES 


Tep Branded Tubes and Our Own MAJOR BRAND 
! BRAND NEW abel 


' NEW INDOOR | . 2c’ rote tncividuatty Goned ond Scereateed tor 
;PICTURE TUBES) ANTENNA 


Life 
Over A Half Million Tubes Always tn Steck 
Both UHF and VHF. 
§ @ One Year Unconditional Guarantee better 
Price 


immediate Shi 
Price than most outdoor anten- There are 
$11.90 


ment 
Free Postage On All Orders With Full Remittance 
Here's How LIFETIME GUARANTEED TUBES 
$20.63 nas. Use on top of TV. a ne “out of 
$14.38 $24.81 
$16.86 


SAVES YOU PLENTY! 
$28.79 
$19.38 


ph og 
$28.79 
16LP4 $19.38 $42.50 


before shipment guaran * quality 
Picture Tubes shipped F.0.8. Harrison, N. J. 


33 
LOOK WHAT YOU GET FREE! 


FREE BONUS BOX 
* 1 RCA Cheater Cord 


Brings reception 


tewer ‘‘eall . 


i 
e 
* 
al 


“se 
“_ 


eee euwee wee 
> p82 2582 eee 
= 


List Price $9.95 
Your Price 


13% 


$3.99 each 


THis ADIs =! 


“blank” tube cartons 1 


FREE CLOCK RADIO witn every sizs | Worth M-O-N-E-Y, 
Purchase Within 30 Days ij h 

Wakemaster clock radio with famous Sessions clock move- Cc ip out this ed and ont 

' tach it to your order. Three ' 


ment wakes you to music or alarm. May be purchased 
tright f MAJOR BRAND f 7 ' . 
a . ter Was. We Wary er cue 6SN7GT's will be shipped i 
FREE with any order of, 


FREE GIFT CERTIFICATE* worth $5 toward the I 
4 
$10 or more. P| s837 ie ‘ 


purchase of any of our merchandise on future orders will 
ene oo 
eg MAJOR RAND ruse co. 
Roma 


be sent with any order of $50 or more 
Bldg ESsex / 6 4 


zrze"#00> 
tet se 
e~Seegee 
2525 
~~~ 
c 
- 


ccs 
3 

AAA 

eoeve 


° 
at St 


+ Nv wOoe 
ws ean i tel t. 


vusa~e 
Hx rotamer oofe 


Se ee 


we ~vve~<ve ~ 
3 Sau Cen ee ee ee Pe 


With Every $25 Order 
* 12 6BQ6GT tube 
* 1 GAU6 tube 
* 1 6CBE tube | 


Peewee ~ww wruwetugeere 
per + pene e P> + totes het PO 


~S ~~Oe ~Oese 


weeee~en 
~~~ 
z 


PPP rr PP PrP. ~u ~~ 
ukc 


> PPP Pr re KCC He 
Cree~eerveseee 


eee 
eeusse 


se 


33444333405 IOC exxe 
27 R- TOO dS ~.~Pe~ 
ee 

- 


oe 
+3 
<c-<2 
gseceesetscrsts 
s3ssss 


t 
=" 


pabe erveprececooesasneeboooeddodoeddaddaddd 
33=< OO et en oe ee ee eee 


Ssdseshhvocddadseddeaeeeussoe~es 


aeee 
eere 


* Free Gin © ate cannot be used to obtain another certiheate | 
unless order or mere 


WE PAY ALL POSTAGE on orders | Write For FREE 
and tis 


July, 1955 


“Atomic Radiation 


Detection and 


Measurement’ 


a 
arom 
gamarion" 


The basic new book 
on this important 
subject by 
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you @ basic understanding of nuclear 
science and its applications, together with 
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subject in 10 definitive chapters: 


1. Atomic Structure: Describes the atom, 
the types of particles in various nuclear re 
actions; atomic and nuclear atructure, types 
of atoms; isotopes, energy and the electron 
volt, nuclear reactions 

2. Atomic Radiation and Effects: Types of 
rays emitted by radioactive materials; meth 
oda of measuring radiation; radiation effects 
on humans 

3. Radiation Detection Devices: Hasic de- 
views and techniques used for detection; 
cloud and ionization chambers, Geiger tubes; 
electroscopes and electrometers, scintilla- 
tion crystals, chemical indicators and pho- 
tographic emulsions 

4. Commercial Geiger Counters: Circuit de- 
scription and operation of many types now 
available 

5. Scintillation Counters: Circuit desecrip- 
tion and operation of types now on the 
market 

6. Home-Built Counters: Designs for simple 
Geiger Counters; build-your-own instruc- 
tions 

7. Deosimeters: Description and operation of 
various types now in use 

8. Applications of Nuclear Science: Indus 
trial applications, generation of power, nu 
clear reactors; application of radioactive 
baolopes 

9. Civil Defense: Problems confronting civil 
defense authorities in event of atomic attack 
10. Prospecting: Methods for uranium or 
thorium prospecting; characteristics of ra- 
dioactive ores 

Here's the ONE book that covers the 
whole subject of atomic radiation and 
detection in easy-to-understand lan- 
guage. You'll want this book. 200 pages, 
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Traffic Lights 


(Continued from page 61) 


buildings. The 250-watt FM transmit- 
ter will operate on 27.255 me. and the 
antenna will tower 605 feet above the 
ground 

The control center for the network 
will be in the basement of City Hall, a 
few blocks away. Existing underground 
will link the transmitter with 
this room. A G-E# EC-10-B remote con- 
trol unit will be located here along with 
the automatic program device, the man- 
ual controller, the tone generator and 
tone coder, and an automatic three-dial 
master controlle 

Heart of the entire operation is the 
tone generator, which has eleven basic 
tones, all in the voice frequency range 
of 300 to 3000 cycles. At the present 
time, the city will use only seven com- 
binations but expansion can be economi- 
cally into hundreds of two-tone 
combinations 


cables 


made 


The operation begins when the basic 
weekly program small 
metal drum. Current plans call for 
three automatic changes each day as 
follows: southbound traffic between 6 
a.m. and 11 a.m. will get signals to move 
it along at about 30 mph. At 11 a.m 
“normal” balanced conditions will begin 
and remain untii 3:30 p.m. Then the 
flow is shifted to move northbound cars 
out at the higher until 7 p.m., 
when the “normal” condition is initiated 
again 

Cars in the priority direction actually 
will move at a 7 to 1 ratio to those in 
the opposite direction. Under existing 
conditions, 17 mph is the average speed 
of traffic during rush hours 

This pattern will be maintained Mon- 
day through Friday with weekends get- 
ting the normal pattern. When foul 
weather hits, the manual controller can 
be cut in to slow down traffic until con- 
ditions improve 

As each change is called for by the 
automatic master controller, the tone 
generator and coder emit three half- 
second two-tone signals which are re- 
layed to the transmitter and broadcast. 

At each of the traffic signals, the 
wave is received by a crystal-controlled 
FM receiver and fed into a decoder. If 
the particular two-tone combination 
emitted at that time passes the selector, 
circuits are closed and the synchronous 
motors set off the newly-designed 
timing pattern 

Following each program change, the 
transmitter also sends out a series of 
pulses much like those used to set elec- 
tric clocks to make sure that the whole 
system remains in step. 

Over-roadway neon signs at the en- 
trance to the traffic lanes will go on 
automatically to indicate the time in- 
terval at which drivers can best pro- 
ceed. Cost for the entire General Elec- 
tric system of thirteen remote-con- 
trolled intersections and the transmit- 
ter gear will be $36,000. Since first an- 
nouncements of the system were made, 
Chicago officials have received requests 


is set up on a 


ratio 


for information from all over the U.S 
and even from Holland and England 
Early experimentation with 
system was made in Greeley 
in October, 1953. Here, too, each inter- 
has a con 
with the output fed 
It selects those 


similar 
Colorado, 
section entional receiver 
init 


intended for 


into a decoder 
impulse 
the particular location and, in the units 
made by Colorado Electronics. thes« , in 
turn, activate mercury switches which 
handle the lamp load 

Of special interest in this network is 
the use of a tape recorder as the stor- 
age mechanism for signal volt- 
ages. These are recorded on tape and 
reproduced continually for 
The signals through a 
pre-modulated unit and fed into a con- 
ventional transmitter much the 
as ordinary microphone output 

The transmitter used in Greeley is a 
standard Motorola type PA-9355 de- 
signed for FM mobile communications 
at 454.15 me. in the u.h.f. band. It is 
rated at 18 watts output and designed 
for a 30 ke. bandwidth 

teceivers are also standard Motorola 
units, Model PA-9344, designed again 
for mobile use with the previously-men- 
tioned base station transmitter. In spite 
of the relatively narrow-band design of 
the equipment, several systems can be 
put in this band with overlapping radia 
tion patterns and operate without in- 
terference between This fea 
was necessary to accommodate 


coded 


broadcast 
are processed 


same 


systems 
ture 
systems in neighboring cities 

Naturally details such as transmitte1 
power, receiver selectivity, and receiver 
sensitivity can only be determined 
through reference to a specific installa- 
tion with specific equipment 

Receiver sensitivity is not as critical, 
for instance. when relatively high trans- 
mitter power is used and field strength 
is high. Inversely, some receivers with 
high sensitivity will operate well from 
a weaker field. 

Roy R. Newson, president of Colorado 
Electronics, says, “For average instal- 
lations, a bandwidth of 30 kc. is suffi- 
cient. For a more complex system in a 
larger city desiring several independent 
systems, 60 kc. might be required to 
insure that one system does not inter- 
fere with another.” 

The novel modulating, filtering, and 
decoding circuitry of the Colorado units 
is intended to give maximum protec- 
tion against interference from othe! 
transmissions, screen out skip interfer 
ence, and permit operation with a Sig- 
nal-to-noise ratio far below that re- 
quired for conventional communica- 
tions. 

Officials of the company declined to 
reveal details of the tape-making proc- 
ess, the pre-modulation circuitry, or 
the decoding action, but claim that 
their system is capable of transmitting 
“hundreds of switching functions simul- 
taneously with maximum integration 
and control of the traffic system of any 
American city.” 

The tape recorders used in Greeley 
were built by Electronics 
They are conventional units, providing 
dual-track recording at 1.875 ips 
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Colorado 


gneti« ru I ) torage 
hods may be ised in leu of the 
e mechanism if individual installa- 
tion requirements so indicat 
Manufacturers of all remote radio 
tems are striving for maximum flex- 
lity in their units 
Traffic engineers look 
lio-controlled signals as a major step 
forward in solving one of the toughest 
oblems in modern city life. Beyond 
his lies other vital applications i 
safety and even Civil Defens« 
There can be a time in the near 
ture when emergency vehicles like 
pparatus and police squads will 
through a lane of cleared lights and 
liminate intersection collisions which 
till claim the lives of dozens of f 
year. And in the event 
warning, radio controlled light 
speed the ¢ ul ition of who 
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LOUDSPEAKER SELECTION 
By CHARLES A. WILKINS 


OUDSPEAKERS should be judged 

by listening test« and not by curves.” 
Surely most of us have heard this many 
times. J such a statement is is- 
sued dogmatically with no support, but 
there does seem to be some evidence in 
its faver. 

A few years back a paper was pub- 
lished in the “Journal of the Acoustical 
Society of America™ tre: the tonal 
differences between a Stradivariue violin 
and an inexpensive instrument of con- 
temporary make. Every type of acous- 
tical test and analysis was rigorously per- 
formed on both. The conclusion was 
that none explained why the Strad 
sounded better. 

Frequency vs. sound pressure response 
curves for loudspeakers are often shown 
in literature. They all show nice re- 
sponses down to 30 ecyeles or so. Bat 
how many readers realize that these 
curves show only that the speaker re- 
sponds to a given frequency with so many 
db of sound output and nothing more? 
Below a certain frequency, the speaker 
is so lightly loaded that it produces very 
littl fundamental. Then why do the 
curves look so pretty? 

The recording oscillograph, used for 

1g the curves mechanic: 

pled to the signal generator. When the 
generator is producing 30 cycles, the re- 
cording pen is resting on the 30-cyele 
line of the graph paper. In this way, any 
sound from the speaker will register on 
the graph as a 30-cycle response—and 
so on through the spectrum. Suppose 
that the speaker has no 30-cycle response 
but instead the frequency doubles to 60 
eyeles. This 60-cycle sound—thi« distor- 
tion—will be registered on the graph as 
legitimate 30-cycle response in spite of 
the fact that the speaker is producing 60 
eyeles. It is obvious that this type of 
eurve does not help much in passing 
judgment on the bass end of a «speaker 
system. If it were accompanied by a dis- 
tortion vs. frequency eurve or a constant 
distortion contour curve in addition to 
stating the damping factor of the ampli- 
fier used to drive the speaker, matters 
would be happier. 

The Strad tests show that there are 
still some things we do not understand. 
The speaker response curves show that 
interpretation must be tempered with 
understanding. : 
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MAGNETIC DEVICE AMPLIFIES 


BRAND new rival to transistors 

and vacuum tubes is a device devel- 
oped by the Potter Instrument Com- 
pany and known as a “Magnistor” (Fig. 
1). These are small saturable reactors 
having unique shapes and flux paths. 
In their simplest form, “Magnistors” 
consist of a ferroceramic ring on which 
two windings are wound. One winding, 
called the signal coil, is used to carry 
a sine-wave signal in the range from 


Fig. 1. 


100 kilocycles to 15 megacycles or 
pulses having a repetition rate from 0 
to 10 megacycles. By varying the d.c. 
current applied to the second winding 
(called the control coil), the impedance 
of the signal winding to the carrier 
frequency or pulses can be varied over 
a ratio as high as 500 to 1, if desired. 
Thus, we have a form of control action 
here that is similar to that obtained in 
vacuum tubes and transistors. 

As a matter of fact, the analogy to 
vacuum tubes can be carried much 
further. It has been found that for 
small signal levels, the control coil be- 
haves essentially as a linear induc- 
tance, i.e., it is not appreciably de- 
pendent on the magnetization charac- 
teristic of the ferroceramic core. For 
this reason, the characteristics of, the 
“Magnistor” can be most easily pre- 
sented in a similar fashion to that em- 
ployed in describing vacuum tubes. 
The curve which is used compares with 
the customary plate characteristic 
curve for vacuum tubes and is shown 
in Fig. 2. The signal coil current (/,) 
is plotted as a function of a 15-mega- 
cycle carrier signal voltage (2£,) 


Fig. 2. 
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various control coil input 
normally employed in 

range. The load line of a 1000-ohm re- 
sistor is also plotted on the same 
graph. (This resistor would occupy the 
position indicated by the load in Fig 
3). For an input control voltage (Z.) 
change of 0.01 volt (from zero to 0.01 
v.), the output signal current will 
change 11 milliamperes (6 to 16) or a 
voltage change of 11 volts across the 
1000-ohm load. Gain would then be 
given by the ratio 

Change across load 


voltages (Z.) 
the operating 


Gain 
Change in E 
11/0.01 or 1100 

Potter engineers have developed two 
general classes of “Magnistors”: tran- 
sient and permanent. The transient 
variety, just described, has “no mem- 
ory”; that is, it retains no “record” 
of the currents which have passed 
through it. On the other hand, the 
permanent or “two state” unit will 
remember its “set” or “reset” condi- 
tions indefinitely even if all power is 
removed. To achieve this remembrance 
facility, permanent “Magnistors’”’ 
ically contain three windings on a spe- 
cial ferroceramic coil. One is a signal 
winding similar to that used in the 
transient “Magnistor.”” The other two 
are control windings normally desig- 
nated as “set” and “reset” coils. The 
signal winding has two possible im- 
pedances—a low impedance if the “set’ 
coil has previously passed a specified 
minimum current in either direction 
and a high impedance if the “reset” 
coil has previously passed a specified 
minimum current. Either condition 
persists until the other is established 
irrespective of the presence or absence 
of energy anywhere in the system. The 
“Magnistor” is a static storage device 
which will retain its “information” as 
long as desired; principal applications 
are in high speed corfputers, business 
data handling systems, automation 
control systems, high speed counters 

and magnetic tape systems. 
—_—> 
TUBE TESTER PERMITS 
GM AND EMISSION CHECKS 


HE old argument of which is better: 
a G. or an emission test for a tube 
has been met in the tube tester kit 
Model 111 which Precise Development 
Corporation has recently announced 
This instrument will permit both 
checks to be performed on every am- 
plifier tube. The different controls that 
are to be set for each type of test are 
indicated separately on the roll chart 
This permits either test, or both, to be 
run, as desired. For some tubes, par- 
ticularly pentode amplifiers used in the 
if. and video amplifier stages, the G.,. 
test is best. For other tubes where re- 
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filament cur- 
irate 
ly measured. This facility becomes par- 
ticularly important in view of the 
trend toward filaments Any 
tube which draws 10 per-cent or more 
under its irrent 
higher-than-normal resistance In a 
this tube would take 
share of the available 
for the remain- 
these conditions it 
tube 


to receive 
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ing tubes Under 
is possible for 
the local oscillator 
filament voltags at it 
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The tube will 
permit direct determination of the cut- 
off bias of a tube. This feature can be 
used in grading a batch of 
tubes according to their cut-off value 
Then the tubes can be used in accord- 
ance with these For example, 
in any video i.i the tubes hav- 
ing the lower cut-off bias values should 
preferably be placed in the earlier 
stages where the signal level is low 
If these same tubes are placed in the 
later stages, they could easily distort 
or cut-off with normal! signals. The ad- 
vantages to be gained by such a classi- 
fication are considerable and set manu- 
facturers have known to follow 
the same procedure with the tubes 
they receive. 

Tests can also be made for leakage 
shorts, gas, noise, and life. The latte 
test, while admittedly conclusive 
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nevertheless dees enable the 
evaluate the potential! of a tube 
tually, of there is no 
method of ascertaining the life expec- 
tancy of any But, from the 
havior exhibited when this life test is 
made, and from experience with simi 
lar tubes, an educated “guesstimate” 
can be made of.the probable life of 
a tube 

There are two additional features of 
this instrument which are worth not- 
ing. One is the ability to insert an 
external meter to measure the current 
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Cash Price $149.95 
Pay Only $15.00 Down 


The smartly styled receiver with the 10, 
11, 15, 40 and G0 meter amateur 
bands and separate bandspread tuning 
condenser. Has crystal filter, antenna 
trimmer, “'S"’ Meter, RF stage and two 
iF stages. Seven tubes plus rectifier 
Gand selector, sensitivity, main tuning, 
standby, noise limiter controls and others 
Broadcast band: 540-1680 Ke. Three short 
wave bands: 1680 Kc - 14 Mc. Chrome 
trimmed, grey-biack steel cabinet. Ship 
wt: 36 Ibs. 


We Carry the Complete 
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In Stock! 
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HT-30 SX-88 
AND MANY OTHERS! 


Write for Complete Details! 


500 watt Clobe King Xmttr. 
65 watt Clobe Scout Xmttr. 
The New WRL Kits. 

Over 600 Items of Recondi- 
tioned Equipment. 

Our 10% Down Payment 
Plan. 

Wall-Size Radio Map (25c). 
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second conversion oscillators. Precision 
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THE HALLICRAFTER S-85| 
ONLY $9.54 


PER MONTH 


$12.00 DOWN 
12 Mos. to Pay 
$119.95 CASH 


The receiver with the 10, 11, 15, 20, 4 
and 60 meter amateur bands and separate 
bandspread tuning condenser. Was tuned 
RF stage, two IF stages for better selec 
tivity BFO pitch control, AVC-noise 
limiter and receive/standby. Seven tubes 
plus rectifier, Greadcast band: 540-1680 
Ke Three short wave bands: 1680 Ke 
M oMc. Chrome-trimmed, grey-Diack steel 
cabinet. Ship. wt: 6 its 
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flowing in any of the elements of a 
tube, such as plate filament 
etc. The other feature makes it pos- 
sible, with the aid of an oscilloscope, 
to view the tube’s characteristic curve. 
The Precise Model 111 tube tester is 
vailable wired or in kit form 
Epiror’s Nore We have actually 
built up one of these kits and would 
like to commend the engineer of this 
unit for a design job well done. We do 
however, want to point out that the 
assembly, although all the instructions 


screen 


are very clear and precise, is not too 
simple a task. Time required to wire 
this kit is approximately 25 hours with 
needed for 
checking and calibration. Our 


a few additional hours 
recom- 
mendation is that only those thorough- 
ly familiar with wiring, circuitry, et« 


should attempt to build this kit 
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SELENIUM RECTIFIER LIFE 
EXTENDED BY NEW CONSTRUCTION 
NE of the causes of selenium recti- 
fier failure is overheating 
be due to the 


This may 
high ambient tempera 
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ture of the equipment in which the rec- 
tifier is used or it may be due to the ad- 
ditional heat which is generated in the 
rectifier itself. Heat reduction at either 
point would help prolong rectifier life 
and it was with the latter aim in mind 
that Pyramid Electric Co 
developed their new line of selenium 
rectifier Current which is forced to 
flow through a relatively small, con- 
centrated area in conventional recti 
filer is here dispersed over the full 
width of the rectifier plates. This is 
accomplished through a change in sup 
port position from the center of the 
plate to the sides. See photo. The 
resulting dispersion of current enables 
these units to run some 10° to 15° C 
than 
carrying the 


engineers 


cooler rectifiers 
amount of current 


Another factor said to be responsible 


comparable 


same 


for the extended life of these rectifiers 
high purity of the 

elenium and the 
of the barrie: placed over the 
selenium. These two layers, placed be 
tween nickel-plated aluminum on one 
side and cadmium bismuth on the othe: 
constitute the construction of a 
complete selenium rectifier. Actually, 
the rectifying action occurs between 
the selenium and barrier layers and 
much of the efficiency of the unit de- 
pends upon the purity of these sub- 
stances. It has been estimated that an 
in impurity by as little as 3 
parts-per-million can be the difference 
between a good rectifier and a poor 
one. 
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Additional features of this rectifier 
include low pressure stacking of the 
various plates and a high resistance to 
moisture. The low pressure stacking is 
significant because it has been found 
that too much pressure tends to im 
pair rectifier efficiency. When the hold- 
ing screw through the 
rectifier assembly it is difficult to 
avoid changing the pressure on the 
plates as the holding screw is tightened 
In the Pyramid rectifier the holding 
screw is imbedded in a Bakelite strip 
which is mounted along the bottom of 
the unit See photo. With this ar- 
rangement, plate pressure is not af 
fected, no matter how tight the fasten- 
ing nut is made 

Pyramid 
listed by Underwriters 
for 85° C operation avail- 
able in all standard ratings used in 
radio, television, and other electronic 
equipment 
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RANGE-SWITCHING 

VACUUM-TUBE VOLTMETER 
HAT occasional 
which besets even the 


lapse of memory 
most experi- 
enced service technician and results 
in a burned out meter may be a 
thing of the past thanks to a unique 
circuit that has beer 
Bergen 
matic” 
vacuum-tube voltmeter 


incorporated in 
“Volt-Oh 
witching 


Laboratories’ new 


automatic range 


The instrument itself is a general- 
purpose one and offers the usual range 
found in service meters but, in addi- 
tion, it provides an feature 
which is unique. The user touches the 
probe tip to an unknown voltage or 
resistance 


automatic 


at the same time depressing 
the “Automatic” button on the instru- 
ment 

This action allows the special range 
selector switch to rotats 
and stop at the 
resistance range. The use! 


automatically 
appropriate voltage or 


then re- 


button and notes the 
range, dc. polarity, and measured 
value. 

During the automatic rang 
tion procedure the meter movement is 
disconnected from the circuit, thus 
protecting the instrument from dam- 
age When not being used in the 
“Automatic” mode, the range switch 
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operated manually as a con- 
ventional voltohmmeter J 
A single probe is used for all mete /, y 
functions (a.c dx and ohms) Vy gull Y //)j 
Changing of these functions does not ‘ 
require changing of the probes. A 
multiplier switch in the probe itself 


ont nds the a.c and d.c. ranges to 1500 iwi VW \) Ik ADIO COMMUNIC \ | INS 
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The company is currently making 
this instrument at its Fair Lawn, New 


Jersey plant — | pLEET? om mf . 
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HE Glacier-Waterton International 

Peace Park Hamfest will be held on ¢/ , 
July 23-24 at Apgar Camp Grounds at VLow Powered ¥ Low Priced 
the foot of McDonald Lake in Glacier 6/12 and 117 volt AC mobile bose combination 
National Park. 

Cabins, camping, and all recreational 
facilities will be available. The annual powered industrial radio systems 
“iunk sale,” a popular feature, will be 
repeated and the proceeds used to de- 
fray hamfest expenses. 


ideal for small town police, tox! and low 
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Write for available territories. 


THE BATHTUB CAPACITOR 


By ROY E. PAFENBERG 

HEN the junk box is being screened 

for the particular capacitor required 
to build that “ultra-modern, gold-plated 
electronic jewel,” it is easy to pass up 
gold in the rough, The case in point he- 
ing the common ordinary gurden variety 
of bathtub capacitor. sturdy, 

On first consideration there are often Controls © 
many seemingly apparent reasons why 
the bathtub should not be used for the 
application in mind. However, let's go 
through the advantages of this type of 
comy nt. First of all, it is a high 
quality, oil-filled capacitor, built to the 
highest standards of the industry and Low bottery drain plus trans 
still used extensively. Simple tests ap- vnitter filament off-on switch. 
plied to old or used capacitors of this 
type can weed out the “bad ones,” and 
you will be surprised how few there are. 
The same standards apply, in general, to 
other types of metal-cased, oil-filled ca- 
pacitors. 

Now let’s look at the disadvantages 
and see how they stack up for many ap- , om ving AC PO 
plications. First of all, the size of the ws 
beast: Well, take a triple, .1 “fd. unit 
and examine it. It has three bypass sec- 
tions with ease grounded. Try and mount 
three .1 ufd. plastic molded paper tubu- 
lars and their associated tie points in the j 
same space and you will see the logic in . - ay 
this. Then look at the shielding that is / 3a 
afforded by the metal case—isolation 7 
of critical circuits, and all for free! | \) \| \| | \ | () ; 

Of course, there are limitations. First, 
don’t use a bathtub capacitor in a crit- 
ieal, high-frequency coupling cirewit. 
The capacity to ground could throw off 
the best of calculated response curves. 
Further, the presence of bulky compo- 


nents mounted above the chassis may | 
physically interfere with the mounting 
screws required for the bathtub capaci- 
tor. Also, as a final warning, don’t for- anil < 0 MPAR ATOR enaive, & 4 cours ng 
get that the voltage rating of a capaci- qor © a | , } mathemat 4 electrical engineerd\ 
i | Soden laboratories. Law rate. Al ab. Ofanee 
| i e 


light weight. 


compo! self com 


d speaker 
tained. 


Operates from 6 or 12 volts DC 
or 117 volts AC without ony 
change in unit. 


Uses militer 
tals and n 


Y type Cr. 18 


®°N indicate, A) crys. 


ght, 


A 
Cc power supply provides trickle 
charge for standby storage 
battery. 


ic 


RADID eer] j 


Radio engineering ts a big field. There's room f you 
in it 


tor may not only be the dielectric ra prorre 
but also may be the rating between either 
plate and ground. Of course, in normal NCA‘s Geiger Comparator Chort, “How # 
applications this will not matter, but, in Select @ Geiger Counter,” tells you oll a 
such usage as scope deflection plate have to know obout the different types of 
coupling, it cannot be ignored. Bam, —Saltcble. Enables you te INDIANA TECHWICAL COLLEGE 
Those are the facts, and with a little select the counter best 975 E. Washington Givd., Fert Wayne 2, Indiana 

imagination, it will be seen that the ad- suited te your needs. Send Please send me free informe nt gineering 
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CABCODE PENTODE TUNER 
SPECIAL. While they Jast 
BARKER -TARZIAN PENTODE 
TUNER 
Wr STEER CHANGER 
over cartridge 
VM CHANGEK 
tal , 
AACRAFPTER 5 TUBE, AC 
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ANTENNA SPECIALS 
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STANESS ee — 


Z Type 
4" WALL Mot ra ooce 
CRT REJUVENATOR a. 
72 OUM CO-AXIAL CABLE 600’ spool “4 i 
CHEATER COLDS 5 ea. 
TUNER BELT for RCA ie en, 
Automatic Custom-Buiit ae — an emoem. Ford, 
Chevretet and many stoc 
We carry a Complete "thee “ot ‘Me FIDELITY 
and sound equipment. Send us your requests. 
corr - ete tine 


$1.49 ea. 


other spe- 
| etectronic 
ne @ tet 


Ger. Gaiance D. All prices 
ORK Warehouse Minimum order $6.00. 


s 


STAN HV-SURN 


Fad latest price list and Hi-Fi to 


RAT 
ELECTRONICS 


iiw yYoRK 


THOUSANDS OF BARGAINS 
Send Stamp for our 
GIANT CATALOG 


UNITED RADIO CO. 
58A MARKET ST. NEWARK, N. J. 


COLOR TV 


COLORDAPTOR - + Bimple 9 tube circuit and 
rotating coter wheel converts = black and white 
TV, direct view or projection, te receive coter T 
Specifications, including theory of operation, com- 
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THE MULTIMETER 
IS USEFUL 
IN P.A. SERVICING 


NSTALLING and servicing p.a. sys- 

tems can be a highly profitable occu- 
pation, particularly during the summer 
months when such systems used 
extensively out-of-doors. A valuable 
aid in this type of work is a good mul- 
timeter, an instrument which will per- 
form a number of useful functions but 
is not excessively bulky nor difficult to 
use. 

Among its applications in such serv- 
ice work on public address systems of 
all types are one or more of the follow- 
ing. 

Continuity checks of 
plugs are easy with the “ohms” 
of a multimeter in its lowest 
Voice coil resistance can be 
and the approximate 
termined by 
ured value 


are 


and 
range 
position. 
measured, 
impedance de- 
adding 10‘: to the meas- 
of dc. resistance. Open 
transformer windings, corroded solder 
joints, broken wires, and many other 
faults can be readily located. And, of 
course, resistors can be measured to 
determine if their values have changed 

A multimeter having an a.c. voltage 
scale can be particularly useful in 
audio work. Losses in long transmis- 
sion lines can be spotted by measuring 
the voltage at the input and output 
ends of the line under load. Balancing 
of push-pull output stages under dy- 
namic operating conditions can be car- 
ried out with such a meter. The 
approximate audio power fed into a 
device such as a loudspeaker can be 
determined if the impedance of the 
device is known. Sometimes the p.a 
man interested in obtaining maxi- 
mum power output, ignoring distor- 
tion, rather than maximum undistorted 
power output. The proper transformer: 
tap for such operation can be de- 
termined by choosing the tap giving 
the greatest voltage across the speaker 
load. 

Ability to measure a.c. current can 
also be useful in audio work, provided 
that insertion of the meter into the 
circuit under consideration does not 
add so much resistance as to disrupt 
normal operation and mask the quan- 
tity being measured. With care, the 
a.c. current and a.c. voltage scales may 
be used to determine the impedance of 
a device such as a loudspeaker voice 
coil or transformer winding. In addi- 
tion, the approximate power output of 
an amplifier can be measured 

The cover photo shows the Phaos- 
tron Model 555 multimeter being used 
in p.a. work. This instrument is manu- 
factured by the Phaostron Company, 
151 Pasadena Avenue, South Pasadena 
California. -)- 
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Phone Compressor 
(Continued from page 49) 


the RC filter is perfectly satisfactory 

In order to conserve space on the 
operating desk, the 
built in a 3” x 4” x 5” aluminum 
“Flexi-mount” case. The power supply 
was built on a separate 2” x 4” x 6” 
chassis which could be placed on an 
out-of-the-way shelf 

The location of the parts of the am- 
plifier is clearly shown in the photo- 
graphs. The gain control, R., micro- 
phone jack, J; and the electron-ray 
tube are mounted on the front panel 
Balance control, R. and the electron- 
ray control, Ru, are mounted alongside 
the tubes on the top of the case. The 
preamp tube, V;, is mounted nearest 
the front panel and behind it in order 
are Vs, Vs, and Vs. The 6AL5 is mount- 
ed to the side of Vs. Most of the re- 
sistors and capacitors are connected 
between the tube sockets and a Cinch- 
Jones type 2013 terminal strip directly 
under the center line of the four sock- 
ets. The heater leads are tightly twist- 
ed and run along the edge of the case 
away from the grid and plate pins of 
the tube sockets. In spite of the com- 
pactness of the assembly, no difficulty 
was experienced with hum 

After the compressor has been wired, 
only two adjustments are necessary 
before putting it to use. The first step 
is the balancing of the two 6BA6 tubes 
Plug the unit into the a.c. line, turn it 
on, and let it warm up for about fif- 
teen minutes or so. Connect a d.c. volt- 
meter between pin 6 of V, and pin 6 of 
V;,. Slowly adjust R,. until the volt- 
meter reads zero. If the voltage differ- 
ence between the two points cannot be 
brought to zero, it indicates that either 
the two 6BA6's differ widely in char- 
acteristics or resistors R. and R, are 
not closely matched. Interchange the 
socket positions of the two tubes. If 
the correct setting still can not be ob- 
tained, check the resistance of R. and 
R.. Replace one of them if they differ 
by more than about 2000 ohms. If the 
tubes still can't be balanced, obtain 
another 6BA6 and select the two tubes 
which will balance 

The next step is the setting of the 
electron-ray tube control. The 6E5 
acts as a voltmeter to measure the d.c 
control voltage which is used for gain 
reduction. R» is adjusted so that the 
eye just closes when the desired com- 
pression is obtained; in that way, it 
indicates the proper setting of the gain 
control, R,, when compressor is in use 

To set Ry», the unit is turned on and 
a high-resistance voltmeter is connect- 
ed between pin 7 of the 6AL5 and the 
chassis. Next connect an audio oscil- 
lator, set te about 1000 cycles, to the 
input jack, J,. R, is now adjusted until 
the voltmeter reads 32 volts. With this 
32 volts between pin 7 and chassis, Rw 
is adjusted until the eye of the 6E5 
just closes. As shown in the graph, 
Fig. 3, 32 volts of control voltage pro- 
duces 20 db of compression. 
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The compress is now eady to be 
connected to the rates By 
means of a cable, connect the 
output jack, J», to the microphone jack 
of the transmitter. Turn on the 
mitter and adjust the speech amplifier 
gain control so that the test 
which just closes the 6E5, modulat: 
the transmitter 100 per-cent 
nect the test tone oscillator and plug a 
microphone into the injut jack of the 
compressor. Talk into the microphone 
and set the gain control of the 
pressor so that speech peaks just 
the 615 eye 

The ham phone 
ready to be used on the ai: 
nearby amateur who can be relied 
upon to give an accurate quality 
report. If the ars to 


suitabl 


trans 


tors 


Discon 


com- 


close 


now 
Contact a 


compressor 18 


voice 


compression 


app 


be too noticeable, reset R 
eye closes on 30 volts and 
Continue intil a 
setting is The 
voltage from pin 7 to 
rreater the 
er the modulation 
The time of the 
is governed by the total resistance of 
Rw» (one megohm) and the of C 
25 uwfd. has selected for C, as 
about the minimum satisfactory 
If it seems desirable, as indicated by 
the voice quality tests, to increase th: 
‘hold-down”" time, then a .1 or a 
efd., 200-volt capacitor can be connect 
ed across C.. The 
depends to some 
characteristics 


so that the 
test again 
testing satistactor’ 
higher the 
chassis, the 


and the high 


obtained 


compression 
average level of 
release compressor 
value 
been 


Value 


value to us 
extent upon 
and the value can best 


test 7) 


exact 
voice 


be determined by 


REDUCING RECORD-PLAYER RUMBLE 
By ARTHUR TRAUFFER 


T WAS a happy day for this writer 

when he ran across some under-the- 
rug “Nonskid” in a local department 
store. “Nonskid” is sheet sponge rabber 
a litthe over 1/16" thick with a non-slip 
surface on both sides. It ix designed to 
be placed under rugs to keep them from 
slipping on highly polished floors. The 
characteristics of this material make i 
ideal for cushio various parts of 
phono-record players to reduce rumble 
caused by motor vibration. 

Fig. | shows a dise of “Nonskid” 
placed on an 8” diameter metal turn- 
table. The material not only helps to 
cushion the records from the turntable, 
but it provides a non-slip surface for 
the reeords. Since the material lays flat 
and doesn’t slip easily, it isn’t necessary 

“ment the dise to the turntable. Two 
dises of “Nonskid,” one placed on top 
of the other, will provide even better 
cushioning for the record; and it will 
also reduce “hidden pull” of certain 
magnetic phono cartridges on steel turn- 
tables. The sponge rubber also provides 
a cushion in case the pickup is acciden- 
tally dropped on the turntable. 

“Nonskid” is easier to keep dust-free 
than felt or flocked turntable surfaces; 
when dust collects on “Nonskid” you 
ean easily blow it off since there are no 
emall hairs for the dust to catch in, This 
writer dislikes flocked turntables be- 
cause the small hairs come off and stick 
to the records. To cut a neat dise from 
the “Nonskid,” simply remove the turn- 
table, lay the turntable on top of the 
“Nonskid” sheet, and cut all around the 
turntable edge with a sharp razor blade. 
To cut a neat center hole, simply file a 


Fig. 1. How a rug cushion, “Nonskid,” can 
be used to provide a non-slip surface for 
records while reducing rumble of turntable. 


sharp edge on a metal tube which ha- 
the same o,d. as the turntable spindle, 
and twist the tubing in the exact center 
of the “Nonskid” dise. 

Fig. 2 shows two discs of “Nonskid”™ 
cemented between the of the tone 
arm swivel and the cabinet, in order to 
cushion the tone arm from the motor 
eabinet. The two dises were cut by run- 
ning a sharp razor blade around the 
base of the swivel, and a hole was 
punched through the centers of the 
dises to pass the pickup cord. 
were used to fasten the swivel onto the 

that would have ruined 

ng effect; simply cement the 

two dises together, and then cement the 

bottom dise to the cabinet and the top 

dise to the base of the swivel. The writer 

gels” liquid adhesive. “Perm 

” liquid adhesive is also good. Both 

of ~ ae all-purpose cements are sold in 

auto supply stores. Be careful not to get 

any of the stuff on your hands, it’s very 
difficult to get off! 

“Nonskid” material can also be 
to eushion the tor tr 
from the cabinet. In this case, simply 
eut a “gasket” from “Nonskid” and ce- 
ment it between the motor plate and the 
cabinet. In this case it isn't necessary to 
use screws for mounting the motor plate 
to the cabinet, the all-purpose cement 
mentioned above will hold the assembly 
securely. Use two layers of “Nonskid” 
for the gasket if you want even better 
cushioning. 

Don't throw away the 
come in handy for making sy} 
ber washers for different 

0 


base 


No screws 


thes 


purposes. 


Fig. 2. Two discs of “Nonskid” cemented be- 
tween base of tone arm swivel and cabinet 
to cushion the tone arm against vibration. 
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e Eliminate hand wiring and reduce errors! 
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© Etch-resistant material for Circuit layouts 
© Drill and Eyelets for making connections 
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NO. 25— INDUSTRIAL LABORATORY KIT 


This comprehensive Kit provides the Manufac 
turer or Laboratory with all facilities necessary 
for making pilot runs of etched-wire Printed 
Circuits. Contains ali latest information, ma- 
terials and methods for adapting your $25 00 
product to mass production techniques 


Detailed Catalog in every Kit for re-ordering ! 
Manufacturers: We invite inquiries on your eng 
ineering and design problems —no obligation! 
All Kits Guaranteed —Send Check or Money Order 


SPHERE EEE EEE ERE HEHEHE EEE HEHE Eee 


PRETED CINCUTT DIVISION = 
ECHNIQUES ine 
135 SELMONT STREET + ENGLEWOOD, HJ 


a 


aU 
.... Columbia 


HEADSET AND MIKE SPECIALS 


*s.38 mae arly! MIKE I $1. $5 


$1.95 


$4 05 


$1.95 
$19.95 
$9.95 
$1.95 


Ory charge 
ail. Fa 


: 
“Ss Ss weaoser H 
' 


"s 3 ‘weaoser: 


iA NED “NEW fa 


4 4 & #0 yg td a apt p comeo 
Sit TER 


au 3 
Thies menth only! 


GRANDS “ew presse € eavrenies 
: 2 ; " 


4 

° ‘ * Au. ta 
2 v Galintl Cuanoes . e? le 

mF. ¢ hm ray ow, boxed. Ba 


COCSCOCCOCOOOO OCOD COOOOO0O00OOODS 


NOVICES! II! BIG T 'v Y! 
TECHNICIANS! Ad Foot o% je AWAY s 
AMATEURS!''!! Pr Brand New Needle Nose 
HOBBYISTS!!! tere 
HAMS & Ill! Brand New Adjustable Wrenet 


Grand Mew Set of 10 Serew 


M 
MECHANICSIN * 8 My hee ; 
; 
3 
1 
se 


PLE L LL LILLE 


1) MRA vi ’ ‘ RICA 
S PLUS Ookirons ALL POR $5.00 
L0000RCOCPCOOCOCOCOOROOOOOOOOOOD 
mury & 40°F Risen 5 BAND ANTENNA SLemenvs as . 
ow. A great | Es : ft. we 
ces' 2 werer ser or. 
ane s _ TRANS Tien AND RECEIVE ’ 


Modulation power supply 


SAND PACKAGE Seat! 
THA “pty 


420 mc & CITIZENS 
. new mplete Al 


1 dynamet “ 
« ie ‘ ! ‘ ‘ N A ' 

‘ Mi‘ 3.95 
ANTENNA f ‘2 if At « os 
SPECIAL COMBO FRICE-ALtL FI 
THIS MONTH ONLY acT now! $16.50 


Sizes 


Ask for New FREE Cataloque! 
orders FOB Les Angeles 25% deposit required 
items subject te prier sale. MIN. ORDER §3.00 


ELECTRONICS 


2251 W. WASHINGTON BLVD. 
LOS ANGELES 18, CALIFORNIA 


Instrument Calibration 


(Continued from page 41) 


fact 


voltages 


calibrated oscilloscope lies in the 
that it 
Knowing the a.c 
that we can calibrate an 
which usually meas 
erage values. Assume, for 
that we want to calibrate the 

a.c. scale of an r.m.s.-reading 
meter. First, calibrate the 
by means of a d.c 
that each vertical div 
1 volt. Next, connect the 
amplifier across the he 
volt tube in an operating This 
should give 17.7 volts peak-to-peak on 
the scope. If the 


measures a.c. peak 
peak voltage means 
a.c. mete! 
ures r.m.s. Or av- 
example 
10-volt 
volt 
oscilloscope 
reference voltage so 
sion represents 
vertical scope 
ater of a 63 


circult 


6.3-volt source is ac 
tually only 5.6 volts, the peak reading 
will be 15.8 volts. Knowing what the 
peak reading is permits us to convert 
values simply by dividing the 
peak voltage by 2.82 

If we can measure voltage 
ly and know the re 
which the ired precise 
ly, the current calculated by 
dividing the voltage by the 
according to Ohm's Law 
ner, the current mete 
calibrated too. The ohmmeter scales 
are adjusted simply by 
measured 
of the 1% 

Knowing 
calibration 


to r.m.s 


accurate- 
istance across 
voltage is meas 
can be 


resistance 


comparing the 
value to the nominal value 
precision resisto! 
which method to use 
and what to utilize 
standard are not enough unless we are 
calibration charts for 
all instruments. In the majority of 
cases it is advisable to use 
only for the 


as regards 


satisfied to use 


such chart 
signal or generators 
frequency. Most meters 
internal adjustment which 
can be set for correct calibration. A 
circuit diagram of the test instrument 
and manufacturer's service data for it 
are invaluable in any calibration 
cedure. In many of the 
circuits, variable 
more than one purpose so that it is pos 
sible to correct the calibration of, for 
example, the 10-volt d.c. scale and 
completely throw off the calibration 
for the 10,000-ohm range. Be 
always check the circuit before 
ing any resistance 

Aside from the 
stats in the 


\ r 
weep 


have some 


pro 
multimeter 


resistors are used for 


sure to 
chang 


rheo 
fixed re 
replacement 
changed 
replacement 


adjustment of 
meter 
asionally 
because their 
much. To 
resistor for 
can be 


circuit 
need 
resistance ha 
check the 


accurac 


sistors occ 


too 
another mete 


used, or else a number of re 
with the right 


tried in the 


sistors nominal value 
until 
the calibration comes out correctly 
While the technician is cali 
brating and adjusting his test 
ment, it is 


can be meter circuit 
service 
equip 
also a good idea to clean in 
strument and 
broken glass windows on 
pair and tighten all jacks 
nectors, and generally spruce 
3roken or chipped housings, dirty me 
ters, bent or badly scratched dials, etc 
make a poor impression. y 


cases dials replace 
meters re 
and con 


them up 
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F-M LIMITERS AND DETECTORS 


by Alexander Schure, Ph.D., Ed.D 


— For the technical student who 

si desires a review of the basic con 

cepts of circuits as well as the 

complete operation of f-m limi 

ters and detectors for the 

practicing technician who want 

to find out more about there civ 

cults this review book wil! 

ce him a thorough knowledge on the subject 

Beginning with the slope detector and the double 

tuned discriminator the book advances to the cir 

cult operation and function of various moderna f-m 

detectors (including the Foster-Seely discrimina 

tor), the ratio detector and the gated-beam tube 

Review questions are included at the end of each 

chapter so a quick, self-check can be made. An 
ideal review bux everyone 


Cat. #166-2 only 90¢ 
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BOOK 


HANDBOOK OF 630-TYPE TV 
RECEIVERS by Miller & Bierman 


Here is the book which techni 
clans, students, and engineers 
everywhere have been 
waiting this book deals with 
the most famous and popular 
made TV chassis the “630 
receiver. Here is set forth 
amd “hows of each 
ections in the original 
6M-type receiver, It analyzes 
and explains in detail the 
many modifications and circuit improvements 
made by the various manufacturers of this receiver 
from the earliest model right up to the latest 
Not only is circuit functioning explained, but the 
and the need for critical components are 
ymptoms of failures are given along 
with causes and remedies. As a part of the over 
all and complete detailed im this book 
are 26 pages devoted to troubleshooting chart 
to facilitate servicing 
Nothing like this book has ever before been 
offered. It is by far the most definitive work co 
ering the many millions of this type receiver nm 
being used, It is a book which every technician 
and student can use! 


anaiously 


use of 
discussed 


ver age 


Approximately 55 figures along with 3 large-size 
pull-out pages are included hese pages com 
prise complete schematic diagrams of the original 
630 receiver and its normal waveforms along with 
complete schematics of 2 later typical revisions 
of this original circuit 
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the end of every 
tant points you ve just 
been an casicr, 


view pages at 
tion help highlight the impor 
covered! There's never 
better way to learn these subjects 
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' A TERRIFIC BUY! 
TS-100/AP "SCOPE 


One of the moet sensational 
8 vaiues ever offered! Cireuwar 
sweep, rats 1.5 microseconds 
i inch, 12.2 microseconds 
per revolution. Linear sweep, 
rate: 12, 120 and 460 micro- 
seconds for 8 sweep Beit- 
contained in metal case 8x 
Oo 124/071 6s" deep. For 1109 
50 to 1200 eyeles AC. De- 
6 militarized NEW, with all 
tubes including crystals aad 
Cm, Tube 
§ OUR Low Price 
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four Hand 1 
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mertor, * 24 vou 

10 -V., 12 V. oe 6 scivemnatic, ‘Poche 

lent Condition, Overall: 844" 
g is". Wt. 30 the 


bt 65 


« $1 8.6 
i BC-221 FREQ. METER aaa 


Aluminum case for BC-221 or 
164 Freq. Meters With 
volt. reg. supply using VRIO5 
2 ballast tubes, relay, 
ete Inside front 
7%” Inside 
deep. Shock- mounted, 
BRAND NEW, 


| 
1 7G-34A CODE KEYER | 


Seif contained automatic unit, 
reproduces code practice sig- 
B nate recorded on paper tape. 
Sy wee of bullt-in speaker, 
6 provides code practice mM 
nate te one or more 
ot speeds trom © to 26 WPM. 


J enano new, in a 
tenet nanan (1688) 
f MICROPHONES—HEADPHONES 


1 =. ~y Description Excellent “sey? | 


ite ih Eee 


t ne 43 i {igh impedance Hesdphones 
' FAMOUS BC-645 XMITTER-RECEIVER ' 
Makes wonderful mobile 
rig for 420-500 Me Hasy | 
to convert for phone or 
CW 2-way communication. | 
CONVEUFION DIA 
GUAM INCLUDED. This 
ewell rig originally cost 
over $1000-—yours forg 
practically a song! You 
get it all, in original fac rn 
tory certon, BRAND 
NEW, complete with 17 tubes, 

power supply. Shpe. wt. 25 ibs... 
BE PE-1010 DYNAMOTOR for BC-O45, bax 12-24V Oj 


._——— to convert for 6V Rewer $6.95 5 
UMP ANTENNA ASSEMBLY, $2.4518 


for W.-O45 
Instructions $2 50 i 
. . 


g CONVERSION BOOKLET. 
for most useful surplus rigs ‘ 
AGFA ANSCO ' 

Bubble Sextant 


Made tor UV. &. Armed Forces 
Actually worth $150 of more! 1 
Has Uluminated averaging 
dise for nighttime use. Com- § 
plete with carrying case, re 
cording dises, flashlight with | 
rheostat for using sextant at i 
night, 2X telescope for fain 


and Allen 
wrench, Only... 


stars, 


WILLARD 6-VOLT MIDGET 


STORAGE BATTERY 
Amp. Hour, GRAND NEW. o%*s1-) 13/16°2%”". 
ees Mtandard Wiectrolyte............ Only $1. 


SPECIAL OFFER! 
2-VOLT “PACKAGE” 


ame Hr. Willere pecee Battery TH 

s petvonene tug-in Pipceter 
wctrotyte ( (eer 2 cette 

Tota Valve $4.60 


G & G Combination Price, Only $3.99 


with erderBalance 
"te e: All Shipments 


-u 


Please 
co 
ro 


& & (q Radio Supply Co. 


23 on ‘aimtieue wba! 


Warehouse 


0 Coser 90. Sioey Vere Me N. Y., CO 7-4605 
$e. Broadway S+., Deyton, Obie 


AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


ORTH, east, south, and west, there 

is evidence that an aroused legiti- 
mate service industry is determined to 
do something to curb the activities of 
fraudulent service firms and techni- 
cians. There is a new crop of local 
and state licensing laws under con- 
sideration and many associations that 
heretofore were opposed to licensing 
in any form have reconsidered their 
stand on the matter of licensing. The 
most recent association shift in at- 
titude toward licensing was the action 
of the executive board of the National 
Appliance & Radio-TV Dealers Asso- 
ciation (NARDA) in approving a 
“local option” stand on service licens- 
ing. 

Under the currently approved plan, 
NARDA will survey its members in an 
area where licensing is an issue and 
the chairman of the state or local 
NARDA affected will testify for or 
against licensing. 


Positive Actions 

In contrast to the pressure for 
licensing in some states, more positive 
action to curb fraudulent service prac- 
tices has been launched in many cities 
in cooperation with Better Business 
Bureaus. 

In San Jose, California, thirty serv- 
ice firms formed the Radio & Televi- 
sion Association of Santa Clara in co- 
operation with the Better Business 
Bureau to combat fraud and unethical 
service practices in that area. Mem- 
bers will be required to make adequate 
financial arrangements to insure the 
fulfillment of all contracts, to inform 
customers of service charges, to give 
advance estimates of labor and ma- 
terials charges on shop jobs, to avoid 
the use of deceptive advertising, 
to use parts of a quality equal to 
or better than the original units, to 
return all parts removed from a set 
upon request, to furnish itemized state- 
ments of labor and materials, and to 
service sets in the home whenever 
possible. 

Officers of the Radio & Television 
Association of Santa Clara are H. F. 
Ash, president; Len Scarpelli, vice- 
president; Jack Kellogg, treasurer; and 
Wesley Strouse, of the San Jose Better 
Business Bureau, secretary. 

In Colorado, an organization known 


as the Television Service Division of 
the Denver Area Better Business Bu- 
reau was recently formed. Although it 
is sponsored by the Better Business 
Bureau, the organization will be com- 
pletely self-governing. Seventy - five 
television service companies joined the 
association as charter members. The 
purpose of the organization is to 
formulate a program of public educa- 
tion and protection as well as to adopt 
industry standards. 

Officers of the BBB Service Division 
are William Teck, president; Dick 
Seabough, vice-president; and Ralph 
Buoniorne, secretary. 

An association of television and ap- 
pliance dealers and service companies 
has been formed in Dubuque, Iowa, for 
the purpose of promoting television 
and appliance sales and service and 
protecting the public against over- 
charges and malpractice. According to 
the Key City TV & Appliance Asso- 
ciation, their membership represents 
90 per-cent of the television and ap- 
pliance business in Dubuque. Officers 
of this new association are: Jim Re- 
nier, president; Don Allendorf, secre- 
tary-treasurer; Cliff Colson, Ken Mor- 
gan, Vince Miller, Herb Jennis, and 
Ray Kluck, members of the board of 
control. 

The Milwaukee Association of Radio 
and Television Service is stepping up 
its campaign to bring about the elimi- 
nation of bait advertising and dis- 
honesty in replacing tubes and parts. 
Stressing the fact that it is economi- 
cally impossible to make home calls 
for a $1.50 service charge, associa- 
tion members claim that this type of 
bait advertising is predicated on the 
manipulation of parts replaced and 
inflated tube and parts prices to pro- 
vide the necessary income per call. 
They claim also that it is the gimmick 
unscrupulous service business opera- 
tors use to get a high volume of shop 
jobs for which the charges are com- 
pletely out of line for the actual work 
required to service the sets. 

The Milwaukee Association has re- 
quested the assistance of their Better 
Business Bureau and the Milwaukee 
district attorney's office in an aggres- 
sive campaign to curb bait advertising 
and to root out unethical service busi- 
ness operations. 
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It is always an unfortunate experi- 
ence for legitimate service business 
operators when a newspaper quietly 
puts on a campaign to expose local 
“TV Service Racketeering” without 
first fortifying itself with basic facts 
about the known professional gyps in 
its city. This type of exposé recently 
exploded in San Francisco. Where and 
why it failed to accomplish its purpose 
was ably explained by Ernest S. Cop- 
ley, editor of TV Flashes, the monthly 
house organ of the Television-Radio 
Association of Alameda County, Inc.: 

“The Bay Area television service 
industry has just had the treatment 
It has just had the dubious honor of 
being on the wrong end of a newspaper 
exposé. Whether The San Francisco 
Chronicle sold more papers or not 
while exposing sharp practices in TV 
servicing, we have no way of knowing. 
But we do know the paper loused up a 
beautiful exposé and flubbed the thing 
completely 

“The idea was terrific. The publicity 
was badly needed, but the sharp-shoot- 
ers in the industry rated more than 
three weak articles 

“What meat our crusading re- 
porter would have had if only he had 
taken the trouble to follow one of our 
‘volume’ service trucks for an hour. He 
would have reported seeing four serv- 
ice calls being made in one hour, and 
out of the four calls, he could have 
reported three chassis being hauled to 
the shop. Within two hours of leaving 
the shop he could have reported seeing 
a ‘volume’ service truck fully loaded 
with chassis. He would have noted the 
truck wasn’t large enough for the load 
The last chassis rode in the front with 
the driver 

“This was the ‘take’ for 2 hours by 
one ‘volume’ service outfit in Oakland 
Yes, the Chronicle missed the boat 
The reporter fished for minnows and 
that’s what he caught. He missed the 
salmon run completely 

“Perhaps the reporter would have 
fished for the big ones had he first sat 
with the district attorney and listened 
to some of the unbelievable stories 
poured acruss that desk. Maybe a few 
hours spent with the Better Business 
Bureau would have given him the true 
picture 

“Three short articles don’t begin to 
cover the mess. 

‘The true story would have to re- 
port cases where 9 and 10 tubes were 
replaced on house calls. And of the 9 
tubes, 7 would check good, and what's 
more, they would operate satisfacto- 
rily in a TV set. The story would have 
shown cases of receivers actually lost 
because the customer couldn't pay the 
inflated repair bill. 

“All cases cited here are fact, 
it took no master sleuth to 
them 

“What, if anything, can the industry 
itself do to combat cut-priced volume 
operators? Are these fast-buck fellows 
to be left alone until some form of 
licensing and police regulation is 
forced down the throat of a good 
industry? 

“It is well to say the fast-buck boys 
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are in the minority. True. But ten 
volume operators, doing twenty calls a 
day, can needlessly pull hundreds of 
| tubes, and indeed, pull dozens of chas- 
| sis at the same time. 

| “Can the newspapers, the district 
| attorneys, and the Better Business Bu- 
reau sit idly by while the public is be- 
ing fleeced? We think not. 

“We have been informed by the dis- 
trict attorney that he intends to see 
what his office can do to curb the mul- 
titude of complaints flooding the Bet- 
ter Business Bureau, and in fact, the 
district attorney's office itself. What 
steps he contemplates we are not able 
to say. But little man, watch out! 

“This development, then, holds some 
hope for the ethical dealer. Whether 
the bait advertiser and the fast-buck 
boys will be allowed to wreck a sound 
business remains to be seen. Whether 
the ethical service organization will be 
forced into fast-buck operations, only 
the future will tell.” 


Cost of Doing Business 


While it is well known to every serv- 
ice businessman who knows his costs 
of doing business that the actual cost 
of putting a technician into a home to 
look at a TV set ranges from $4.00 to 
$5.25 (depending on a variety of local 
conditions), many TV technicians still 
delude themselves into thinking they 
can handle home service calls for $2.50 
or less. They close their eyes to the 
“out of business” signs that constantly 
show up on store fronts that once were 
TV service shops operating on sub- 
marginal labor income. When queried 
about the reason for their low labor 
charges, most service technicians 
blame competition for “forcing” them 
to work for sub-standard charges. 

In a recent article in ARTSNY 
News, the monthly house organ of the 
Associated Radio-Television Service- 
men of New York, Inc., Arthur Rhine 
presented some pertinent facts about 
how to operate a business at a profit 
honestly that merits careful considera- 
tion by every man who is trying to 
build a permanent business in elec- 
tronic servicing: 

“Since no ethical technician will pad 
a bill, the individual who operates on 
the theory of meeting competitive 
prices will find himself repeatedly 
asking this question: ‘I wonder 
why it is that although I have made 
a fair charge for my benchwork in ad- 
dition to about 40% gross on the parts 
I used, I find myself with only a mere 
week's salary. This salary is barely 
enough to get me by. Am I not en- 
titled to more than a mere living 
wage?’ 

“If you want to profit under our 
American system of free enterprise, 
meaning open competition (and this 
includes both clean and dirty compe- 
tition) the first thing you must learn 
is to let the other fellow worry about 
you. Never waste your time worrying 
about what he does. 

“The national average cost of mak- 
ing a service call is between $4.00 and 


$5.00. Some readers will immediately 


dispute that statement, but it is abso- 
lutely true. Some will say to them- 
selves, “This is where I have it on the 
other fellow, I can do it for less.’ Do 
not kid yourself. You could not possi- 
bly bring your own cost of making a 
service call below $3.75, even though 
all of your calls were confined to a 
radius of a comparatively few blocks 

“I am addressing those professionals 
who consider themselves rightfully as 
businessmen and who operate on an 
average of 8 hours daily and will not 
work on Sundays. Why should not any 
businessman, whether he is a TV serv- 
ice professional or a banker, be able 
to make a guod living plus a reason- 
able profit during normal business 
hours? 

“Let uS say you are an average 
service operator. If you have enough 
service calls to fill your day, this week, 
next week, and every week, you will 
not be able to complete more than 
48 calls even if you spend all of your 
time covering those calls within the 
weekly work-hour time limit of 48 
hours. 

“Therefore, the average time con- 
sumed in making each call will be one 
hour, provided you do not remain in 
the homes any longer than an aver- 
age of one-half hour per call. In that 
case, you will have spent 4 hours daily 
in the homes or a total of 24 actual 
hours servicing time during the week 
The remaining 4 hours daily will have 
been spent not just in traveling between 
calls, but in parking, walking into and 
out of buildings, waiting for elevators, 
walking up and down stairs, waiting 
for traffic lights, consulting superin- 
tendents, in telephone contacts with 
your office or shop, and in benchwork. 

“If your purpose must be to get in 
and out of the home within one-half 
hour (the basis on which your service- 
call fee should be predicated), that 
should be your exact goal. This must 
be done for profitable operation. Your 
service-call fee represents your charge 
for services rendered in the home for 
the first half-hour of your time 

“Smart operators notify their cus- 
tomers after 20 or 25 minutes have 
elapsed while they are working on a 
set in the home, that it will be impos- 
sible to complete the work within one- 
half hour (if indeed it is true), and tell 
the customer that after the first half- 
hour has elapsed there will be an ad- 
ditional charge for labor at the rate 
of $5.00 per hour (in some areas this 
rate is higher). 

“Some operators notify their cus- 
tomers that the additional charge will 
be $1.50 for each additional fifteen 
minutes. Some add the entire hourly 
charge to the service-call charges re- 
gardiless of whether the extra time 
takes up the full hour or only a por- 
tion of it. This is perfectly fair and 
legitimate providing the customer is 
told in unmistakable language how 
legitimate, professional technicians 
operate. Men who pursue their calling 
on the basis of these methods are 
never tempted to charge the customer 
for parts and tubes not actually re- 
placed. 
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“When are making a satisfac- 
tory living and profit from your ef- 
forts, the temptation to charge for 
something you did not do will never 
exist. Men who do business by buying 
their way into homes and then at 
tempting to all but sell the set back 
to the customer, do those things be 
rause they start out with those inten- 
tions. They do not pursue such tactics 
because they are barely making a liv- 
ing and feel they are forced to sell the 
customer something his not 
require. They do not find themselves 
in that kind of a position. Racketeers 
never take any such risks. When they 
receive a call for their first 
and all-consuming thought and aim is 
to get all the traffic will bear and then 
some more 

“When you stop fearing to establish 
you! on a level with 
your professional dignity and stop 
kidding yourself that you can make 
service calls at a lower than the 
other fellow, you will find out that the 
one who goes out of business first will 
be the competitor with the low 
ice charges you have been worrying 
about. Never stoop to the level of an 
unfair competitor It is hard to 
climb back.” 

Quite a number of letters have come 
to your editor in 
nouncement that a 
costs of operating a 
business is underway Many of 
these letters have added additional 
factual proof to the previous surveys 
which indicated that the actual aver 
age cost per service call in the home is 
now $4.50 

The following excerpt from a letter 
indicates the type of information that 
is being sent in to assist in determining 
the doing business in 
tronic servicing. We would sincerely 
welcome similar information from 
other service business operators 

“Like service 
tors who entered radio-TV servicing 
by degrees, I went through the part 
charging $3.50 to $4.00 
per call I did not know my at 
tual operating, I felt that 
those charges were fair and fair 
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“Now I! full-time 
regular 
realize that if all 
who honestly try 
to give good service would realistically 
analyze their costs of making 
call, and figure in a reasonable re 
turn on their investment over 
I am sure most of them would realize 
that they must get from $5.00 to $5.75 
per call to receive adequate compensa 
tion for their time, knowledge 
equipment investment.” 

Service businessmen who would like 
to participate in this 
business in radio-TV 
may obtain a form by sending a 
stamped, addressed envelope to the 
TTLB Special Service Department re 
questing a copy of the “Cost of doing 
business survey form.” Write to TTLB 
Special Service Department, P. O 
1321, Indianapolis 6, Indiana vw 
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| “ELEMENTS OF SERVOMECHANISM 


THEORY” by George J. Thaler. Pub- 
lished by McGraw-Hill Book Company, 
Inc., New York. 278 pages. Price $7.50. 

This text has been designed for se- 
nior engineering students and as such 
is a specialized and hard-hitting hand- 
book. Persons without the requisite 
mathematical and engineering back- 
ground would undoubtedly find this 
text too “deep,” but for those pre- 
pared for it, this book fills a definite 
need. 

Since servomechanisms have been 
widely adopted in industry, the need 
for engineers who understand the de- 
sign and operation of such equipment 
is a pressing one. The text is divided 
into twelve chapters and three appen- 
dices. The introductory material pre- 
sents the problem of automatic control 
and then discusses various applications 
for suitable systems. The other chap- 
ters deal with the general aspects of 
analysis and design; transient analysis 
of servomechanisms; transfer func- 
tions; transfer-function plots; analysis 
of single-loop systems; methods of 
meeting performance specifications; 
gain adjustment of servomechanisms; 
series compensation of servomechan- 
isms; feedback compensation in such 
equipment; introduction to linear theo- 
ry; and an introduction to nonlinear 
systems. 

. > . 
“BIGGER PROFITS IN TY" by Ray A. 
Snyder & Donald B. Shaw. Published 
by Coyne Electrical School, Chicago. 
Distributed by Howard W. Sams € 
Co., Inc., Indianapolis. 122 pages. 
Price $1.50. Paper bound. 

No matter how talented a technician 
is with the soldering iron or how suc- 
cessful in tracking down intermittents 
and other service faults, if his business 
is not run with a realistic apprecia- 
tion of the importance of business 
records and customer relations he 
will fail. The fact that just such fail- 
ures have occurred with heartbreak- 
ing regularity has prompted the au- 
thors to write this practical handbook 
for practicing technicians. 

The book is divided into nine fact- 
filled chapters each dealing realistical- 
ly with a single topic. The book covers 
the keeping of business records; how 
to figure profit; business forms; how 
to price labor charges; how to get 
capital to start a TV service busi- 
ness; setting margins and retail prices; 
when to mark down merchandise and 
trade-in allowances; credit and col- 
ev and the legal aspects of busi- 


_ especially noteworthy point 
about this text is that the examples 


cited are realistic and very much in 
line with the operations of one-man 
and small TV service establishments 
There are no flights of fancy into the 
half-million-a-year type of bookkeep- 
ing but examples are culled from more 
down-to-earth operations. This same 
characteristic permeates the entire 
book so that the user will be enabled 
to use every scrap of information pro- 
vided. 

. o 7 
“MOST-OFTEN-NEEDED 1955 RADIO 
DIAGRAMS AND SERVICING IN- 
FORMATION" compiled by M. N. 
Beitman. Published by Supreme Pub- 
lications. 123 pages. Price $2.00. Paper 
bound. 

This is Volume 15 in this publisher's 
series of concise and practical servic- 
ing handbooks. It follows the pattern 
of the previous volumes in that the 
complete schematic, tube location 
guide, dial cord stringing information, 
and pertinent voltage readings, etc. 
are provided for each receiver. 

The 1955 output of some thirty 
manufacturers is included. Users of 
this volume will be glad to find that 
information on a number of auto radio 
receivers has been presented, includ- 
ing schematics on sets used in Cadil- 
lacs, Chevrolets, Fords, Mercurys, Pon- 
tiacs, ete. in addition to car radios 
made by Western Auto, United Motors, 
Delco, and Motorola, 

7 . * 


“PRACTICAL ELECTROACOUS- 
TICS” by M. Rettinger. Published by 
The Chemical Publishing Co., Inc., 
New York, N. Y. 266 pages. Price 
$10.00. 

This is an engineering handbook for 
the serious audioman and fills a hiatus 
in the literature. Of necessity the 
treatment is mathematical but those 
with a working knowledge of advanced 
high school and college math could 
handle the formulas. 

The text material is divided into 
eight chapters and covers microphones, 
loudspeakers, circuits, magnetic struc- 
tures, public address systems, vibra- 
tions, architectural acoustics, and 
magnetic recording. Four valuable ap- 
pendices covering octaves; decibels 
volume units, dbm versus watts; dbm 
versus voltage; and a _ bibliography 
complete the book. 

The lavish use of graphs, charts, and 
schematic diagrams contributes to the 
practical value of this handbook. The 
engineer entrusted with the job of 
planning various types of sound instal- 
lations—-whether for a huge outdoor 
amphitheater or for a family living 
room.—will find this book of great as- 
sistance in coping with his particular 
problems 

. > . 
“ANALYSIS OF FEEDBACK CON. 
TROL SYSTEMS" by Robert A. Bruns 
& Robert M. Saunders. Published by 
McGraw-Hill Book Company, Inc., New 
York. 376 pages. Price $7.50 

Although the material in this text 
has been prepared with the senior or 
graduate engineering student in mind, 
the subject matter is of such vital im- 
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portance in our everyday lives that it 
is to be hoped that the technically in- 
clined will try to acquire a practical 
understanding of the techniques and 
processes involved 

The text itself is divided into two 
parts—the first dealing with the com- 
ponents which comprise the various sys- 
tems and the second covering feedback- 
system theory. The first part includes 
discussions of mechanical systems; 
electric actuators; hydraulic elements 
pneumatic elements; electric circuit 
elements; electronic amplifiers; mag- 
netic amplifiers; dynamoelectric am- 
plifiers; transducers, data transmit- 
ters, and error detectors; and refer- 
ence standards. The part dealing with 
theory includes chapters on specifica- 
tions and stability, block diagrams and 
network reduction, experimental meth- 
ods for obtaining transfer functions, 
transient response from frequency- 
response data, nonlinear systems, and 
discontinuous systems 

As a basic handbook this text serves 
admirably as a practical and worth- 
while introduction to the subject. —}}-— 


TV WHILE YOU RIDE 


NE of the eye-catching features of the 

General Motors “Motorama™ which 
is on a coast-to-coast tour is the deluxe 
“Westchester” Cadillac which has all the 
comforts of home including a television 
set in the rear seat. 

The I4-inch set was designed and 
built by the Universal Broadcasting Sys- 
tem, Inc., of 2193 Commonwealth Ave., 
Boston. The set has been engineered so 
that it can be used in the family car as 
well as in the “Westchester” for which 
it was designed. 

It can be installed in the back of the 
front seat of any automobile with a rigid 
front seat. 

The set has a safety glass between the 
screen and the viewer. It is shock- 
mounted so that when the car goes over 
a bump the set will ride up and down 
with the viewer. 

The speaker, picture tube, and con- 
trols are the only parts of the set in the 
interior of the car. The rest of the cir- 
cuitry is mounted in the trunk. 

Installation in an automobile is rela- 
tively simple. A new short tube has 
been used which is aluminized to give a 
more brilliant picture. It will operate 
from the car's I2-volt electric system. 


0 


In order to avoid missing a single Crosby 
appearance on TV, Bob Hope thinks having 
a television set in the car a swell idea. 
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The new McIntosh power MC-30 $143.50 
amplifier MC-30 is unequalled for quality 

reproduction of high fidelity sound. The basically different, patented 
McIntosh Circuit guarantees a new standard for low distortion — 14% 
harmonic, 20 - 20,000 cycles, even at full power output! Hum and noise 
level inaudible (90 db below full output). This outstanding per- 
formance assures new listening enjoyment without fatigue. Quality 
crafted by amplification specialists for lifetime satisfaction, There's 
nothing like the McIntosh. Hear it at your dealer's. 
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6V & 12V BATTERY 
ELIMINATOR & CHARGER * 1050 


operates 6V and 12V auto radios for serv- 
icing and sales demonstration. 
charges 6V and 12V storage and Edison 
Batteries. 
operates mobile and marine receivers, 
transmitters, boat lights, electric trains, 
projection and other equipment. 
SPECIFICATIONS 
6-Volt range: 0-6V (up to 20 Amp.) 
12-Volt range: 0-16V (up to 10 Amp.) 
variactype transformer for continu- 
ously variable voltage adjustment. 
reads volts and amperes at same time 
on 2 separate meters. 
Transformer primary and secondary 
fully protected. 


In stock at leeal jobbers throughout the 
world, Write tor free Catalog RB.7 


Prices 3% begher om Wert Coase 
5 £/CO arent 
Brooklyn 11, N.Y. 
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ALLIED SUPPLEMENT 

Allied Radio Corporation, 100 N. 
Western Ave., Chicago 80, IL, has is- 
sued its Supplement No. 146 which is 
currently available on request. 

Designed as an addendum to its 1955 
genera! catalogue, this publication lists 
hundreds of new electronics product 
releases as well as outstanding values 
now available 

Tape recorders, TV accessories, test 
instruments, and amateur gear are all 
included in this new supplement along 
with new tool and component listings, 
etc. For a free copy of Supplement 
No. 146, write the company direct. 


FM POCKET RADIO 

Details on its new FM pocket radio 
receiver are included in the four-page 
booklet just released by Hastings 
Products, Inc., 171 Newbury St., Bos- 
ton 16, Mass 

The booklet pictures and 
the company’s new “FM Jr.” receiver 
which measures only 242" x3%" x %” 
and weighs just 5% ounces compiete 
with batteries and earphones 

For a copy of “High Fidelity in the 
Palm of Your Hand,” write the manu- 
facturer direct 


describes 


TRANSISTORS AND RECTIFIERS 

Transitron Electronic Corporation, 
Melrose 76, Mass., now has available 
two catalogues and two data sheets of 
interest to the trade 

The catalogues cover high-tempera- 
ture silicon power rectifiers for mag- 
netic amplifier and power supply ap- 
plications and transistors. One data 
sheet deals with silicon junction diodes 
for high temperature applications 
while the second data sheet summa- 
rizes the firm’s line of silicon and ger- 
manium products 

Any of these publications may be 
obtained by writing the firm 


LOCK NUTS AND FASTENERS 

Palnut Company, Irvington 11, N. J., 
has just issued a 16-page catalogue 
covering its line of lock nuts and 
fasteners for the radio, electronic, and 
television industry. 

The publication describes the firm's 
regular, washer, tension, inverted, and 
wing type lock nuts as well as shield 
can fasteners and coil tube fasteners. 
Fach type of fastening device is de- 
scribed in detail and then typical ap- 
plications are pictured and described. 


SILICON DIODES 
Microwave Associates Incorporated, 
22 Cummington St., Boston 15, Mass., 
has just issued a four-page data sheet 
covering its line of silicon diodes. 


Designated as Catalogue 55S, the 


new publication provides general in- 
formation on uniformity; low-noise op- 
eration; diode \ife; the effects of shock, 
vibration, humidity, and temperature; 
operating limits; etc 

Characteristics of these diodes are 
presented in tabular form for quick 
and ready reference, along with physi- 
cal dimensions and other pertinent 
data. 


ADHESIVES GUIDEBOOK 

National Adhesives, 270 Madison 
Ave., New York 16, N. Y., has just re- 
leased a newly-revised edition of its 
handbook, “How to Handle Adhesives 
for Transparent Films.” 

The most interesting feature of 
the booklet is a completely new chart 
describing the properties and charac- 
teristics of all principal types of 
transparent film including Mylar, 
cellophane, pliofilm, polyethylene, cel- 
lulose acetate, etc 


PIEZOELECTRIC CRYSTALS 

The Office of Technical Services, 
U. S. Department of Commerce, Wash- 
ington 25, D. C., has announced publi- 
cation of a comprehensive manual on 
the application of piezoelectric 
tals for the control of radio frequen- 
cies 

This 600-page handbook pro- 
duced under Wright Air Development 
Center contract for the guidance of de- 
sign and developmental engineers of 
military electronics equipment 

The book is available from the De- 
partment of Commerce for $6.00 a 
copy. When ordering specify publica- 
tion PB 111586. Payment must accom- 
pany all orders. 


crys- 
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C-D CAPACITOR DATA 

Cornell-Dubilier Electric Corpora- 
tion, South Plainfield, N. J., has just 
issued a comprehensive twist-prong- 
type capacitor cross index and price 
list of recommended replacements for 
four leading brands. 

Over 1000 different twist-prong ca- 
pacitor types are listed for quick inter- 
changeability, along with stock num- 
bers and approximate price of the C-D 
equivalent 

For a copy of Form UPX155 contact 
your local C-D distributor or write the 
company direct 


CARTRIDGE REPLACEMENTS 

A new “Master Cross-Index Replace- 
ment Chart,” covering all makes of 
phonograph cartridges, has been com- 
piled by The Astatic Corp., Conneaut, 
Ohio 

Consisting of eight 842” x 11” pages, 
the chart lists not only the company’s 
cartridges but those made by other 
manufacturers, together with their 
current Astatic replacement number 
The chart is compiled in booklet form, 
with a three-hole punch for insertion 
into any standard loose-leaf binder. 

A free copy of this chart is available 
from Dept. RC of the company. 


GOODY'S AUDIO CATALOGUE 
Goody Audio Center Inc., 235 W. 
49th St., New York 19, N. Y., is now 
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offering copies of its 1955 catalogue 
covering a complete line of equipment 
for the audiophile and hobbyist 

The 100-page booklet, fully illus- 
trated and of modern design, describes 
a comprehensive collection of phono 
equipment, tuners, amplifiers, speak- 
ers, cabinets, and tape recorders from 
all of the leading manufacturers 

The introductory pages tell the mu- 
sic lover, in simple, non-technical 
terms, what he needs to know when 
shopping for home music systems. The 
booklet not only has a complete index 
but, to make it even easier to use, the 
items are presented alphabetically-by 
manufacturer within each major 
grouping 

Copies are available without charge 
by mail or in person 


DENSON DATA SHEETS 

The Denson Electronics Corp., Box 
122, Rockville, Conn., is now offering 
several data sheets covering products 
in its current line 

Upon request, the company will sup- 
ply any or all of the following data 
sheets r.f.-mixer-crystal oscillator 
head assembly; 10.7 me. if. amplifier 
“tone plates’; and special purpose 
audio amplifier and FM receiver. Each 
of these publications gives complete 
specifications on the equipment includ- 
ing performance data, tube line-up 
and physical dimensions of the gear 

For copies of these publications or 
further details on any of the items, 
write the firm direct 


“HI-Fl FACTS” 

Sun Radio @ Electronics Co 
650 Sixth Ave., New York 11 
has announced the availability of a 72 
page booklet entitled “Sun's 1955 Hi-Fi 
Facts.” 

This publication is a digest of useful 
high-fidelity information and includes 
descriptive details on a complete line 
of high-fidelity equipment. Approxi- 
mately 300 illustrations are included 

Features included in this book are 
how to construct speaker enclosures 
the function and evaluation of hi-fi 
components, how to select a hi-fi mu- 
sic system to meet your individual 
needs, a glossary of hi-fi terms, and 
other pertinent data 

The booklet is available for 35 cents 
a copy direct from the company 


TUBE CHARACTERISTICS 

A new edition of “Essential Charac 
teristics” has been issued by the Tubs 
Department of General Electric Com 
pany 

This handbook on receiving tubes 
picture tubes, special purpose tubes 
and germanium diodes contains 192 
pages It includes characteristics of 
some 2000 tube types of which ove! 
150 are new. Other new features in 
clude a classification chart on receiv 
ing tubes which permits selecting a 
tube by the type of application; char 
acteristic curves of representative 
types; a thumb index; and a table of 
contents. It sells for 50 cents 

Distribution is through the com- 
pany’s tube distributors ~ fy) 
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& Buying Guide 


® Latest Price 
Information 


@ Over 700 Products 
New This Year 


If you're planning to buy new 
equipment useit. .. trade 
it... or sell it— The 1955 
PHOTOGRAPHY DIRECTORY 


& Buying Guide will help you. 


PHOTOGRAPHY 
DIRECTORY & Buying Guide 


This year’s 


lists all the new products you've 
been reading about lists the 
manufacturer . . . tells the price 

everything you want to know 
about cameras lenses... 
films ... picture-taking acces- 


sories. 


Pick up your copy of this useful 
year ‘round photographic refer- 


ence book 
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CAMERA STORES ONLY 


1955 PHOTOGRAPHY DIRECTORY 
& Buying Guide 
366 MADISON AVE. 
New York 17, N. Y. 
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tate, P.O. 543, Akron 9, Ohio. 
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“ROCKET TO PROFIT” 
portable batteries and adver- 
the rewards that await 
dealers and service technicians who 
participate in Philco’s nationwide 
“Rocket to Profit” promotion 
The promotion supports the 
duction of the company’s new 
models. Based on the theme that 87 
per-cent of all portable battery sales 
are produced by six “best sellers,” the 
promotion enables dealers and tecl:ni- 
cians to earn free quantities of “best 
with their regular purchases 
six most popular style bat- 


Free 


tising aids are 


intro- 
battery 


sellers’ 
of these 
teries 

Heavy merchandising support in- 
cludes a complete sales and display 
package which contains a set of win- 
dow streamers, three-dimensional win- 
dow and counter display, a shower of 
store pennants, and jumbo direct-mail 
cards. 


TUBE PROMOTION 

The key to one of the first new Tube 
Caddies received by a distributor in 
Raytheon's Spring Tube Promotion 
was presented to Morrie Green, owner 
of Almo Radio Company of Philadel- 
phia, by E. I. Montague, advertising 
and promotion manager of Raytheon’s 
replacement tube sales 

This represented the start of a new 
receiving tube promotion designed by 
the company to provide its distrib- 
utors, through a new tube caddy pro- 
motion, with a means of obtaining a 
greater portion of the receiving tube 
business in their areas 

The caddy itself incorporates all of 
the outstanding features of the com- 
pany’s previous tube caddies along 
with the newly added features of 
roomy tube compartments, lock cor- 
nering, and luggage styling in a mod- 


ern and durable blue airplane luggage 
finish with crisp white inlaid piping. 


“ABSORBING” LETTER 
CBS-Columbia is now sending out a 
unique sales promotion letter as part 
of its extensive program to expand the 
sales of radio and TV receivers 
The letter is printed on real com- 


when 
alert- 
high- 

con- 


pressed sponge which 
wet. The 8” x 10” sponge 
ing distributors to some of 
lights of the current campaign 
cludes with an invitation for the 
cipient to wet the letter and promises 
that his “sales will expand like this 
letter.” 

The unique compressed sponge mail- 
ing was worked out in conjunction 
with the Autopoint Company of Chi- 
cago. 


enlar 4 
letter 
the 
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ANTENNA COUNTER DISPLAY 
A new four-color counter display, 
featuring the “Invader” fringe anten- 


INVADER 


me 


4 
~*~ 
~™ 


'ONGSE j RS 


na, is now available 
Ward Products Corp., 
Ashtabula, Ohio. 

The display has a pocket on it for a 
small folder, “How to Conquer the 
Fringe,” which is actually a condensed 
catalogue on the “Invader.” 

Diane Daniggelis, Miss Photo Flash 
of 1955, poses with the display 


to jobbers from 
4710 State St., 


RCA PORTABLE PROMOTION 

RCA Victor is demonstrating the 
ruggedness of the “Impac’”’ cases on its 
new portable radios by means of a 
dramatic motion display showing a 
mallet striking one of the non-break- 
able plastic cases 

This display is the keynote of a 
wealth of sales promotion aids being 
offered dealers. The available aids in- 
clude streamers and wall charts. The 
eleven different streamers feature hu- 
morous sketches of woodland animals 
with tie-in sales slogans. 


CBS TUBE PROMOTION 

CBS-Hytron of Danvers, Mass., has 
initiated a heavy radio and TV tube 
sales promotion and advertising pro- 
gram specifically angled toward the 
women's market. 

According to a recent survey, women 
initiate 88.5 per-cent of the telephone 
requests for TV service and 76.95 per- 
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cent of the service calls are made 
when the woman of the house is pres- 


The program is being tied in with 
the Good Housekeeping “Guaranty 
Seal.” This now appears on the 
new tube cartons which were recently 
streamlined to feature the CBS initials 


ent 


seal 


“VICTROLA” PROMOTION 

RCA Victor is promoting its line of 
“Victrola” phonographs with an elab- 
orate display featuring an eye-catch- 
ing and regal mid-Victorian clock as 
the centerpiece. Small copy panels 
around it add emphasis to the main 
theme, “Music When You Want It,” 
which appears on the face of the clock 

Wrought iron racks hold “45” and 
three-speed instruments on both sides 
of the centerpiece 

The displays are now on their way 
to RCA Victor distributors throughout 
the country. 


PEGBOARD ISLAND DISPLAY 

Arvin Industries, Inc., Columbus, 
Ind., has introduced a new pegboard 
island display which is designed to 
hold from 20 to 25 radios, depending 
on their size 

This display, designated RA-44l, 
consists of a white pegboard display 
area with contrasting black table and 
wrought iron legs. The nameplate is 
blonde natural finish wood with the 
“Arvin” logotype in black and “radios” 
in aqua. 

Twelve sets of brackets fit into the 
pegboard display area and can be ad- 


justed for any arrangement or for any 
size of table model radio. Each unit is 
individually packed and can be easily 
assembled by following the instruc- 
tions enclosed in each carton. 

The display is designed for distrib- 
utor or dealer use 


SALES LITERATURE KIT 
A sales promotion kit for jobbers is 
now being distributed by Ward Prod- 
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THE NEW WRENCH 


WIT 


H THE “INNER GRIP" 


WRENCHES 


-++ GRIP and DRIVE ALL 
HEX HOLLOW-HEAD 
SET SCREWS AND 
CAP SCREWS! 


NO FUMBLING 
NO DROPPING 


OVER 200 TYPES AND SIZES IN STOCK 


Pane yon araccut 


ron over 


Improve | 


radio and TV 
reception. Easy 
to erect . . . self-sup- 
porting 3 post towers 
. last a lifetime. 
Built of galvanized 
steel sections——no guy 
wires necessary——safe 
and resistant to high 
wind. 
Available in heights 
of 33, 47, 60, 73, 87, 
and 100 feet. 


TERRITORIES OPEN FOR 
JOBBER - DEALER FRANCHISE 

Write for dimen- 
sions, structural de- 
tails, prices, discounts, 
and available territo- 
rial assignments. 


AERMOTOR COMPANY 


MANUFACTURED EXCLUSIVELY BY 
STEVENS WALDEN Inc 


CLASSICS 


A Treasury of Jozz 
FEATURING 
Charlie Parker 
Teddy Wilson 

Coleman Hawkins 
Eddie Condon 
Dizzy Gillespie 
Jack Teagarden 

Pee Wee Russell 
Erroll Garner 
Sidney Bechet 

Art Tatum 
And Dozens of 
Other “Greats”! 


Net $1 each— 
But $1 for All Ten 


Now get ALL TEN of these 
“all-time great jars 
masterpieces tor only $i, 
no strings attached. Das- 
siting recorded perform- 
ances of Jelly Roll Blues, 
Honeysuckle Rose, Basin 
Street Biuwes, Relazin’ at 
Camarillo pius 6 other fe- 
mous jase classics played 
by the best Bands sololsts 
and Combos ever assembied 


Hear for yourself the artistry, the amazing high fidelity 
of Jazztone Society recordings With the 10 jazz classics 
you also obtain « valuable Trial Membership in the 
Jazztone Soctety with full privileges c! pe Gbtigation 


| ever to buy another record unless you wis 


| { the Jexrtone Society, 


| 


Dept. 6107, 2500 Roosevelt Rd., Chicage 6, il. | 
BUILDERS OF STEEL TOWERS SINCE 1688 


' 


But you must hurry. Mall the coupon with $1.00 now! 
Supply of sample Jaze Classics ts limited, and offer 
may soon be withdrawn 


oom ewnr or rrr ren see ee ee 
inc, Dept. 81.7 

43 West 61st Street, New York 23, N.Y { 
Enclosed is 61 in full payment for the recordings 
of i0 jase Classics listed. Enroll me as « trial 
member. Privileges No purchase obligation ever! 
Advance notice of releases. 6 day free trial on 
any discs. I may reject records fore or after 
receipt, may cancel Membership at any time 
Por future | full 12° discs I keep, I'll pay only 
$2.76 each plus « few cents shipping end excise 


! i 
! i 
! ! 
! j 
] tea saving 40% of usual retail price! 

] Name seee os ' 
Address | 
' i 
! | 


City State 
Canada address: 105 Bond &t., Toronte 2, Ont 
_—— eee a 
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STANDARD 
BRAND TUBES 


AT SENSIBLE PRICES 


Remember! Gur Pactary Freeh TY Tube Stocks Oo 
Mot Require Ge-callied ter Testing 

tadividually Boned %. Ta, et quatity 
. . a wy dst. oes 


= mechanical rejects. 


* or a 
«e Me rebrandse or rewashed ‘‘bergains.’’ 


Newest Handy Order Form Liste Newest 
ote A Garry tonevetion 


Liste ALL Popular TY & Badio Types 
Order « Pleasure 
25 GOO (with Remittance) 
Postpaid. Overnight Shiement 


vy? cnr. 
ALL Fowy. 
® 


T 
To 
‘ 


uisT 


, Industria, 
» over 
Speciaiietse in 8000/ 


Special-Purpese and 
2,000 types af excetiont pric 
6000 Geries 


. DIRECTRON SeLenem RESTIFIERS, In stock 
and to order the 

catalog rr “te ne 

chukes, and filter capatitore 


Two COLORED vues Soavens, 
ne Vrey " kane 
ond vii Cart is the Mow 
tele “ta “ ‘ oO an 
Quantit tiee : onus toxes F.O.8 
size 
Miniature 


LARGE or 
LARGE GO 


new 
white 
white 


B ARRY “arenes 
CORP. 
512 Broadway N.Y. 12, N.Y. 
nda ta Walker 5-7000 Eau 


com RCA TY CAMERA! 
New! Surplus! Only $197. set 


for Labs! 
Export! 
ladustrials! 
Medicine! 
Closed Circuit 


lechnicians—#eet up 
ts a echanical 


6-wta ¥ idee ampiie . 
completo wehnical 


CONVERTED APS.-13 
Brand New-—For a? MC Use! 


Completely converted and 
w ith mill-in power opty 
antenn a Ly yb inte any 


al 
fowuler value up tos 


RCA TYPE pg A FIELD INTENSITY 
Tv 1S-481/U 


Shipping wt taoSes 


NEW 24 V TRANSFORMER 6 ie Oh by COMB. « 
baste aay DC power cuppt Vv AC primary 
4 ary — Hecten "fhectin 


» i Laren ithems oo io a Perr 
ji iu. W tnetr uote $295 


t 
700.00 ‘ONLY 
oF AUTOUATS DIRECTION FINDER 


Model CAATO-08O ages ” me hy Sperry GrrTe 
Set ’ + bra tor 


° 
ehange or] price witty 
Send ter FREE . 


Hasje! Sales Co. 


Mailing aes Se '» wy maggots PARK 
Tare v 


OMfice Warehouse Be 
. — duttank "82 fey 
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ve Freav sivo., 


(Only the 5 Top-Quality Brands of | 


ucts Corp., 4710 State St., Ashtabula, 
Ohio, covering its new Fiberglas “Du- 
raramic” automobile antenna. 

The kit includes a four-page, eight- 
color catalogue, punched for use in 
both automotive and radio notebooks, 
describing the new features; a window 
streamer; an identity pennant; and a 
“replace your old aerial” tag. Both 
dealer and distributor price sheets are 


included 


SYLVANIA PROMOTIONS 
The Radio-Television Division of Syl- 
vania Electric Products Inc. is now 
offering six separate and distinctive 
dealer campaigns for across-the-board 
sales promotion of its TV sets. 
The highlight of the campaign in- 


| cludes two outstanding premium offers 


one a free mink scarf with the pur- 
chase of one of the firm's “HaloLight” 
sets and the other a specially designed 
TV hostess “lazy susan” with the pur- 
chase of the same item 

Individually designed kits for each 
of the six promotions have been pre- 
pared. A dealer’s promotional guide 
serves as a handy ready-reference to 
all events. It is available from the 
company’s distributors 


CROSLEY “SALES TONICS” 

The Crosley Division is currently of- 
fering its television dealers an option 
of several different “sales tonics.” 

The “tonics” consist of several TV- 
related furniture items. These include 
a contour chair and ottoman, coffee 
table, shelf table, and collapsible snack 
tables 

The decision whether to give the 
premium items to consumers with the 
purchase of Crosley TV receivers or to 
sell them with the set at slight extra 
charge rests with the individual dealer. 

Dealers should contact their local 
distributors for full details on how this 
promotion is being carried out. ye 


JOBS WITH NAVY 


HE U.S. Naval Ordnance Plant at In- 

dianapolis, Indiana now has several in- 

teresting openings for engineers and 

ientists who want to apply their knowl- 

» and experience to projects of criti- 

cal importance to the national safety 
and welfare. 

Vacancies exist in the fields of re- 
search, development, design, and pro- 
duction of mechanical and electronic 
airborne fire control systems, including 
radar, servomechanisms, visual and non- 
visual sighting elements, controls, gyros, 
computers, and associated electrical and 
electronic circuitry. 

The plant is seeking qualified engi- 
neering and scientific personnel—with 
or without experience—who have de- 
grees in physics, mathematics, and en- 
gineering—electrical, electronic, or me- 
chanical. 

Salaries range from $3410 to $6940 
per year with opportunities for personal 
and professional advancement under the 
guidance of competent supervisors. 
Other benefits are also offered. 

For complete information on these 
openings, write the Industrial Relations 
Ollicer, U.S. Naval Ordnance Plant, In- 
dianapolis, Ind. —- 


Sigma SENSITIVE RELAYS 
* SAVE r) ‘e 
Mermatcaiy $295 Ae 4 


2 for 550 
any type 


© Fast Acting 
Silver Contacts 


80030: Magnetic Latch- 

ing, Polarized 5000 ohm, 
operate 0.9 ma either pol.; SPDT 2 
amp. 
80110: 16,000 ohm, opr. 0.9 ma, re- 
lease 0.2 ma. SPDT SPST (1A1C) 1 
amp. 
5JO 10,000 G Sil: 10,000 ohms, opr. 1 
ma, rel. 0.2 ma; SPDT 1.5 amp. 
22RJC 5000G Miniature: 5000 ohm, 
opr. 2 ma, rel. 0.7 ma; SPDT 2 amp. 
Shipping wt. 8 oz. Add postage. Calif. 
custs. add tax. Check with order. 
AVIONIC SUPPLY 


1223 Venice Bive 
Les Angeles 6, Call? 


ULTRA—COUPLE 
UHF—VHF—Antenna Couple 


Couples or divides UHF-VHF transr 
or antennae-—Maximum transfer 
low signal loss 


ission line 
with extremely 


Components completely led in weather re 
sistant vinyl plastk k, ea installation 
using standard standof 

Full instructions, diag 

included 


Unconditionally Guaranteed 
00 
$2 Postpaid 


Cc. ©. D. Add postage 
Distributors and Dealers Inquiries Invited 
VALLEY TRANSFORMER SERVICE 
3146 E. Fremont St. Stockton 5, Calif. 


USED RECORDING TAPE (PLASTIC BASE) 


ATTENTION: Radio 


electronic 


1.79 for 7”°-——1200 foot 
-99 for 
.59 for 
-29 for 


" tapes and 
we will buy or ex 
vur present 


USED "MYLAR" TAPE (1 Mil) 


900 #. (5” reel) 
1800 ft. (7" reel) 


New empty plastic reels in 
oaaee for easy labeling ; 

4” Ze §” 24 “a 
Professional reel (2'4” hub) 
29e ea. EMPTY BOXES: 


5] te; 4 5". 7 Se oa 
10%" Aluminum Reel $2.24 


Bend for new Price List. ‘Tape 
Recording’ . agasine and back 
issues ave 


Please \eciose Sefhceat Postage 
COMMISSIONED ELECTRONICS CO. 


2503 Champlain St. N.W. Washington 9, 0. C. 


"SWOOPER” GEIGER COUNTER 


Supersensitive! Only 1's Ibs! Fin pocket — 
uses flashlight bottery Find a fortune in ura 
nium. Order Now! Send $5.00, bolence 
COD. MONEY BACK GUARANTEE. FREE 
CATALOG — scintillator and larger vraniv= 
Yond metal detectors, DEALERS WANTED 


PRECISION RADIATION INSTRUMENTS 
4223 RV W. iefferson Bivd, 
Les Angeles 16, Calif, 
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COMPLETE 


Servicing Without Meters % 
SEEM 384,000- 650,000 
? ? 


Shunting these units across corre- 
sponding circuit components in the MOBILE-RADIO RIGS NEED MAINTENANCE 
stage will restore operation when the 
defective unit is shunted. Sometimes, 
especially in the case of capacitors, you , 
will have to disconnect one lead of the fast-growing field—on contract terms! Send for booklet “HOW 
suspected component from the circuit TO MAKE MONEY IN MOBILE-RADIO MAINTENANCE”. 
before connecting your test unit. As 
an example, suppose coupling capac- LAMPKIN METERS are the preferred test equipment! 
itor, C., were shorted or leaking badly 
(distorted output). Shunting it with 
your test capacitor would not correct 
the condition. In this case, C., must be 
disconnected and your test capacitor 
substituted before operation can be 
restored 

The few examples given here should 
start you well on your way toward 


servicing defective sets quickly and : 
easily. Remember, the initial inspec- ; weg 8 —— LAMPKIN 205-A FM 


tion, if done thoughtfully, can very 
often direct you to the defective stage Heterodyne type. Range 0.1 to 500 MC., MODULATION METER 

—s all channels. Pinpoint VHF CW signol Indicates FM voice deviation, + 25 KK 
without resorting to many of the tests ; source. Weight 13 ibs. Width 13°. Price Tunes 25-500 MC. in ene bend. Hes 


discussed here. A loud hum in the $220.00 net speaker, oscilloscope output. Easy te 
carry. Weight 13 Ibs. Width 12 Price 


You can have a specialized, high-paying business in this 


loudspeaker usually indicates faulty 
filter capacitors, but it can also mean *70% increase last year 
a cathode-to-heater short in one of the per FCC Annval Report 
tubes. Naturally, you would decide LAMPKIN LABORATORIES, INC 

first to perform the tests on the sim- MFM Division, Bradenton, Floride 

plest and most suspected components At no obligetion to me, please send 

before turning your attention to other if tag Free booklet Dete on Lompkin meters 
possibilities 


It should be remembered that the LAMPKIN LABORATORIES, INC aes 


Address 


methods described here are for quick 
diagnosis or repair, and not substi- ‘ 10 ' — —— 
tutes for accurate test equipment - 

When replacing parts, always use a f NOW 


components equal in value and quality | : COYNE 
to the items being replaced ww FOLLOW THE . 
LEADER aoa 
sere 


IN SPARE TIME 


Flyback Transformers Buy « — » arwome 
(Continued from page 53) wE/CO* 


to the tertiary rim or to ground. When 

it breaks down to the tertiary, first re- 

pair the arcing point on the rim with © 1955 

vinyl tape. Next, tape the filament TUBE TESTER #625 Only from famous COYNE do you get this 

lead and reposition it away from the KIT $34.95 wi modern up-to-the minute TV Home Train 

: ired $49.95 
rim. If the filament lead has broken ing. Easy to follow instructions —fully illu 
; . 
down to ground, tape the breakdown trated with 2150 photos and diagrams, Not 
point and redress the lead an old Radio Course with Television tacked 
: . cludes { nd COLOR TV. Pe 

When one or more of the leads going on. Includ HF and COLOR 1 , 


; ' ; sonal guidance by Coyne Staff. Practical 
to the terminal board are broken, they Job Guides to help you EARN MONEY 
can be repaired if they have not been QUICKLY IN A TV-RADIO SALES AND 
broken too close to the windings. If SERVICE BUSINESS —part time or full 
the break is at a point where two taps time. COSTS MUCH LESS—pay only for 
on a winding are brought out, such as training —no costly ‘' put together kits 
at terminal 5 in Fig. 2, make sure both More Servicernen buy EICO TUBE TESTERS SEND COUPON FOR FREE BOOK 
leads are present. Next, wrap a piece — in KIT and wired form—then any others 

. y sold through distributors. Why? cause v line & 
of thin bare copper wire around the EICO gives you the MOST value at LOW. vr NT PLAN. NO COST OR OBLIC 
lead or leads. Solder this strengthen EST cost. ¥riON—NO SALESMAN WILL CALI 
ing wire to the leads, slip a piece of * Test all conventional & TV tubes and pilot 
{ . ‘ lights 6. ©. COORE, Fre 
spaghetti over the junction, and solder 
the other end of the strengthening * 10 individual lever-type element switches A TECHNICAL TRADE INSTITUE OPERATED HOT FOR PROF 


wire to the terminal lug ¢ Iuminated anti-backlash rollchart kept up-to 500 $. Paulina Dept. BS-HTS Chicage 12, Miinets 


If the suspected trouble is a cold dete by EICO’s Engineering Dept COYNE & PRICAL SCHOOL 


“” > “Gg I ete wiate me Training tiv 
soldered joint at one of the terminal * 414° meter, 3-color “Good-Bad” scale OS. Paulina St., Chicago #2, 11., Dept. ms-H1S 


FREE BOOK and det t ' 
I for I b fler 


SEND COUPON BELOW fe 
feta 


} 


' 
lugs due to improper cleaning of the © Line-edjust control Blank socket {or new tubes ' 

; Protective overload bulb ' 
wire, unwind the wire or wires from ' 
the lug and gently clean them with a In stock at yous local jobber. Write for free ' 
piece of fine emery cloth. Wrap the Cotalog B T-2 po 5S Mee o Se Ses : 
cleaned wires back on the lug and ' 
solder 4 
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t+ PLATT SPECIAL! } 


+* Tremendous stock of SCR-694N, parts and*® 
#uaccessories. Includes material for PE-237% 
Hand BC-1406 Tranamitter-Receiver. Also® 
Pavailable parte for ANGRC-S. WRITE, 
# WIKRE, PHONE TODAY for prices and 
Pavallability. 


SCR-274N COMMAND 
AND ARC-5 EQUIPMENT 


BS.456 Keceiver——6 to © MC, Brand $5. 95 
New A Terrific Buy! 
Brond New. Get $3 29 
‘ 


aeeeeerey 


BOC-456 Modulator, 
yours now at this saving! 


HEADSETS 


ue 22, high impedance 
NP with ear 


es is low 


impedance " 
with ear pede, cord end 

PL plug e soeé 
cD 208A Cords, 6 1 


BC-221 FREQUENCY METER 


Heal Value! QUANTITY 18 Lim 
Tho fret come, firet served 
They ere just like new, with orig 
inal calitretion charts. Range 125 
20,000 KC with eryetal check points 
in all ranges, Complete 
with eryetal and tubes $139.50 
Standard with Af 

eupply 
MODULATED TYPE $179.60 
MODULATE” TYPR «© tth AC Power Supply 108.80 
Limited quantity of BRAND NEW MOD 

LATED Freq MITER 210.00 
These Frequency Mc tere are factory treated checked 
for trequency sliqnment and GU nanvado 


power 


MINIMUM beige $2.00 


immediate detiv: yorw, sen 4 on €.0.0 
sliow s% oN Ve 
ro 
sesidents add sales os 


PLATT ELECTRONICS CORP. 
141 LAKEVILLE ROAD 
NEW HYDE PARK, NEW YORK 
ERA KAKKKKKKKKKKKKhhhk 


Super UHF RECEPTION 
HI-GAIN 
YAGI 


Prov ides Sal Une 


warehouse. (NVC 


RRA BEOSESEAASEERAPEEEAAPEE RRP R REE EERE SEED DD 
EERE EE EERE EERE EERE EERE EE EERE EEE EEE RE 


Channels 14-46 i 
Channels 27-42 in —— 


leet 
. Channete 47-63 model required in 


your area 


Sstehesd shocking bore 00.20 pe. 
AMAZING CONICAL BARGAIN 
2-BAY, 16-ELEMENT ARRAY 
With Hi-Band Adapters 
Gacw in 


ONLY $4. LorTs oF 5 


Here §8 « Bargain! This power 


The 2 pay Gover prov =e 
ultra-fine ’ ptt 


tone of three 16-element arrays, 
with tie rode, at © per 
= Money Back if not Sat 


* per carton—no the reds, 61 
4 tay U ltre rapes stacking assembly for above 
Model 4-8 ‘ . ; Si.os set 


PIX TUBE |3 Way Antenna 
BRITENERS | Quik-Clip 9c ea. 


onty BO%.. |" bono 22<.. 


aire paratiel eisetro. 1 TV CHEATER 
aaleideaity. EXTENSION CORD 


ASK FOR NEW CATALOG 


National Electronics 


OF CLEVELAND 
HOUSE OF TV VALUES 


THE 


When the defective flyback trans- 
former has to be replaced, make sure 
you are using an exact replacement. 
Even though it may look like the 
same transformer, its impedance could 
be wrong or its internal windings dif- 
ferent. Each year, parts dealers get 
back a large number of burned-out 
flybacks with wax melted off the wind- 
ings from service technicians who tried 
using the wrong one. Most flyback 


manufacturers supply a replacement 
guidebook listing all the popular makes 
of television sets and their flyback re- 
placements. Your parts dealer can sup- 
ply you with this information if such 
a booklet isn’t handy. A quick check 
is to compare the resistance of the 
various windings of the replacement 
with the resistance of the windings 
of the original, printed on most 
schematics. —- 


Color TV 


* (Continued from page 47) 


is capable of withstanding the full de- 
veloped high voltage. Another system 
of shunt regulation uses a gaseous dis- 
charge tube. This tube (a type CR6 is 
used by Motorola) is not grid con- 
trolled, and merely acts as a variable 
shunt resistance under changing high- 
voltage loads. 

Since heavier damping currents are 


Table 1. 


naturally entailed with the 
power of color deflection systems, a 
new heavy duty damping diode, the 
6LB4, was developed to supersede the 
heavy duty 6AU4 used on earlier re- 
ceivers. 

All-in-all, color receiver circuitry 
has probably made proportionately 
more progress in its early development 
stages than was made on monochrome 
receivers. Such a condition is a healthy 
one and promises reasonably priced 
and fully reliable color sets in the near 


future. —3- 


increased 


Comparison of tube complements in original 15-inch and newer color sets. 


RCA 
CT100 


| Sound System 


RECEIVER SECTION 


Picture LF. 


= 


Luminance 


A.G.C. System 


. ——— 


Sync. Systern 


. 


| Mestoonted Sweep 


laeahnnas tal Deflection 


| Vertical Sweep 


Vertical Deflection 
Color Killer 

Burst Amplifier 
Chroma Amplifier 


: 


Dermodulators 


Phase Amplifiers 


i Adders & Output 
Resterers 
Color Sync & A.F.C. 


Power Rectifiers 


Tuner 


a - ——— 


Focus Rectifier 


High -voltageRectifiers 


G-E 


(Interim) 


CBS.- 
Columbia Pye 
208 -inch 


Motorola 
TS-902 


3(U.H.F.) 3(U.HF.) 3 UH.) 


3 U.H.F.) 3(U.HF.) 


(H. V.) 


Regulator, 


Picture Tube 


| Convergence Amplifier 


Blanking aaa 
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931A PHOTO MULTIPLIER TUBE 


Are you building « uranium detection inetru- 
ment’??? Get this tube! It's great! $3 49 
New! Boxed! Ea. ....-cccccccceeee ’ 


aad 
SINGLE S08 SANS cav 
In lots of 5 TTTTiTity, ... 
Individually 


200 Ka Crystal. . 


54th Harmonie, INCLUD 


crystals $6 95 
Per set . 


COMPLETE Sat——" 20 CRYSTALS 


Ranging from 370 Tand Harmonic. INCLUD 


ING 500 Ke. & 455 ke crystals $9.95 


Only 


Ranging from %70-516 Ke 
ING ” Ke & 455 Ke 
diy 


Per set 


TRANSCEIVER UNITS 
Consists of transceive r hous ine with avnal mixer end 
plumbing paraho lice reflector, & mc LF. strip. Unit 
part of 9300 MC APS-4 Rada seable with 95 ” 
adjustment on 10.008 Mé Snesthont $19. 


cond. Less tubes 
4-53 MC TRANSMITTEN 

COMMAND ec TRANSMITTER ky 

‘ 

EQUIPMENT. 2.5 Mc TRANSMITTER, NEW_ 17.95 

6-8 MC RECV’R. With dyn NEW 5.95 

1 T ndication 

ty - pass od ond add scale. On 1.2 

Ae RECV RC to 3.8 MS. , cond. $14. 95 

a; Tite Séorie. ANTENN New. Ea 7¢ 

100 MICROAMP METER. 3” oa Used, excellent 43. 49 


Get your copy of fe”, 
po 7 Los 


ATA 
Angeles. Calif, buyers 


Prices subject 


J. J. GLASS “ELECTRONICS CO. 
1615 S. Main St, Les Angeles 15, Calif. 


ATTENTION AMATEURS 
2-6-10mc Tuners Available 


$1295 
FM *13° 
IN YOUR CAR 
PLUG IN TUNERS 
* 68 TO 108 MC MUSIC 
GQ SPECIAL SERVICES BANDS =m 
SEMI FIXED TUNING 
@ 110 te 170 MC POLICE AIRCRAFT, ETC. 
® 30-50 MC POLICE, FIRE, CIVIL DEFENSE 
Specify Frequency Desired 
Continuous Tuning Types Available 
_ _ 


AMPLIFIER 


CIVIL DEFENSE, POLICE, FIRE 


An extremely compact and durable 12 watt am- 
plifier for 6 and/or 12 volts. 2 inputs, one mike, 
one phono. 2 output connections. 6 volt model 
list $89.95. 

WRITE FOR LITERATURE 


KUHN ELECTRONICS 


7LENWOOD CINCINNAT 


PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
ELECTRONICS RADIO SERVICING 


Television Servicing | 


(Approved for Veterans) 
SEND FOR FREE LITERATURE 


BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BAL. 17, MD. 


moe TELEVISION jee 


Within the Industry 


(Continued from page 24) 


space to expand its rf. and if. coil 
winding and electronic assembly de- 
partments . ELECTRA MANUFACTUR.- 
ING COMPANY, maker ol 
sistors, has moved into a new one-story 
plant at 800 North Twenty-first Street 
in Independence, Kansas. The new 
plant will replace facilities in Atchison, 
Kansas and Kansas City, Missouri 
MARION ELECTRICAL INSTRUMENT CO. 
has broken ground for a new plant at 
Grenier Field in Manchester, N. H 
Completion of the SPERRY ELECTRONIC 
TUBE DIVISION's $90,000 plant building 
in Gainesville, Florida has been an 
nounced. The all air-conditioned plant 
comprises 60,000 square feet of work- 
ing area and will be used for the pro 
duction of high power klystron and 
traveling wave tubes 
> . > 

ERNEST HEITSCH has been 
the post of sales promotion manager 
of the Andrew Cor- 
poration of Chica- 
go. 

His appointment 
is part of an organ- 
izational expansion 
plan now underway 
at the company. Mr 
Heitsch, formerly 
sales promotion 
manager at Thor Corporation, will 
assume the responsibility of advertis- 
ing and sales promotion planning at 


the firm. +¥Y)- 
PHOTO CREDITS 


.Emerson Radio & Phonograph Corp 
University Loudspeakers, Inc 
Sylvania Electric Products Ine. 
Radio Corporation of America 

. Chicago-Standard Transformer 
Corporation 

‘ Recording Company 
(top) tuss Markley 
(bottom) Genera! Electric Company 
Universal Broadcasting System, Inc. 


ERRATUM 


There is an error in Fig. 4 accompany- 
ing the article “Hi-Fi System Switching” 
in our May issue. The circuit. appearing 
on page 152, should appear as shown 
below. 


T vi ant 


carbon re- 


appointed to 


U. 8 


MAS (DFOT Wbv 60~ FELa 


Frayne & Wolfe: “Elements of Sound Record- 
ing” 


Newitt, J. Hu “High Fidelity ogg ol 
Langford. Smith, Pa “Red 
Handbook,” Fourth Edition 


July, 1955 


Build your own 


TRANSISTOR DEVICES 


@ dynamic microphone @ audio preamplifier 


@ five-watt audio amplifier @ multivibrotor 
@ 100 KC escilictor © DC voltmeter 
@ field strength meter 


You'll find complete instructions for these 
and many other equally useful transistorized 
devices in Sylvania's new booklet. 


This new booklet is a must for anyone 


interested in getting a firsthand practical 
understanding of the transistor. Each of the 
circuits has been designed by Sylvania en- 
gineers, built around Sylvania transistors and 
tested in Sylvania Laboratories to give you a 
compilation of practical transistor data. Cir- 
cuit descriptions are preceded by a full, refer- 
enced chapter on Transistor Theory. 


Pick up your copy at your Sylvania Dis- 


tributor—or send 25¢ in coin with this coupon. 


7 


y 


SYLVANIA 


Sytvania Ecectric Propucts Inc. 
1100 Main Street, Buffalo 9, N. Y. 
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Syivania Exvectric Paopucts Inc, 
1100 Main Street, Buffalo 9, N. Y. 


Enclosed is 25¢ in coin for my copy of 
28 Uses of Junction Transistors. 


Name 


Address 


City 


Zone State ji 
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Sky-Ray ANTENNAS 


offer you more prof- 
its! How? By giving quality equal to or 
better than other TV antennas plus 
amazingly low prices that provide bigger 
mark-up or faster turnover. This combi- 
nation of quality and price is achieved 
by excellent engineering coupled with 
cost-conscious construction. Standard 
weight materials are used throughout 
and none are wasted, Clean, functional 
design contributes a pleasing appearance 
but eliminates expensive “gingerbread”. 
The results are all-aluminum antennas 
lightweight and rugged . . . that sell 
fast. And all Sky-Ray Antennas are pre- 
assembled 


Model ACV-2 "“SUPER-RAY”, 
All-Channel VHF Antenna 
Sky- Ray's new twin-bay model 
featuring improved front-to- 
back ratio and higher gain, 
Has Snap-In construction, 
reinforced at the U-bolt con- 


nection. Matches 300-ohm 


transmission line. Suggested 
list price $24.50 


.. Model UCP All hannel UHF 

~ Array. Highest gain and front- 

to-back ratio on UHF. Completely pre- 

assembled; only 4 wing nuts to tighten. 
Suggested list price $10.85 


SNAP-IN CON. 
STRUCTION, One 
push and elements 
are lox ked s unly in 
position. No bolts to 
tighten, This feature 
on all Sky-Ray VHP Antennas gives the easi- 
est, fastest wet allation possible 


Sky-Ray offers complete lines of proven, top- 
quality, low-priced antennas for all TV bands 
for VHI Snap-In Yagis, Conicals, and In 
Lines; for UHF Bow Ties, and Single and 
Double Corner Reflector types. Get these big- 
profit antennas now. Ask your jobber for speci- 
fications and price lists or write direct to 


SKY-RAY MANUFACTURING CO. 


INDEX 


While every precaution is taken to insure accuracy, we cannot guarantee against 
the possibility of an occasional change or omission in the preparation of this index. 
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Rate 50c per word. Minimum 10 words 


RADIO ENGINEERING 


COMPLETE radio, electronics theory & practice; 
television ; broadcasting; servicing; aviation, ma 
rine, police radio. 12 or 18 months. Catalog. Val 
paraiso Technical Institute, Dept. N, Valparaiso, 
Ind 


FOR SALE 


CODE practice Oscillators, Year Warranty, $4.00 
Postpaid. Details free. Stout, 2241 BE. Broadway, 
Muskegon, Michigan 
Catalog of best 
Will quote on hi-fl 
10R Pennsylvania, 


TAPE Recorders, Accessories 
values Pre-recorded tapes 
omponents Boynton Studi 


Tuckahoe, N. Y 


GEIGER Counters, $19.95 to $89.50. Wired or kits. 
Dealers wanted. Electronics Unlimited, 3486 Kurtz 
Street, San Diego 10, California 

GUARANTEED to improve your TV picture or 
refunded Genuine Hameo C R T Rejuve- 
Send only $1.00. Pay Postman $2.95 C.0.D 
Electronics, 560 Claremont Pkwy _— es 


FIDELITY Uni 


tributors of Scott 


iited Company Authorized Dis- 

Fisher, Pilot, Garrard, Red-0- 
Kut Electric-Voice, Reeves Harmon-Kardon, Fair 
child and many other Complete stock, all in 
juiries promptly answered Shipments Prepaid 
ind Insured in U. 8. A. Write today. 63-03 30th 
Ave., Woodside 77, N. ¥ Dept. RN 


TELEVISIONS 
W4API, 1420 
ginia 


repairable from $10, also working 
South Randolph, Arlington 4, Vir 


ALUMINUM Tubing, Angle & Channel, Plain and 
Perforated Sheet. Willard Radcliff, Fostoria, Ohio 
DIAGRAMS—Radio $1.00; record 
J Television with service 

unknown, give part number 
Dept. 853, 36 Columbus 


changers, re 
data $2.00 
Kra- 


Ave., 


Discount Government, 
manufacturers, jobbers, ete. surplus. Guaranteed 
1 year. Free catalog on request. Cadillac Trading, 
Dept. AD, 231-07 Linden Bivd., Jamaica 11, N, ¥ 


TUBES—-70% to 0 


Unusual 
Stuyvesant 


Accessories 


TAPE Recorders, Tapes, J 
OOR, Peter 


Values Dressner, Box 
Station, N. Y. 9 

bought, sold, and ex- 
deal write B. F 
New York 12, 


TUBES and equipment 
hanged. For action and a fair 
Gensler, W2LNI, 512 Broadway, 
N. ¥ 


vunter Kits $38.50 
Diagrams $1.00. Pree Cata 
13833 San Antonio Dr., 


FOR BSALE—‘elger ¢ Geiger 
Counter & Scintillator 
log Kk. F. Chambers 
Norwalk, Calif 


Fidelity—-Ali Nationally advertised 
from factory to you la Low 
Amplifiers, Speakers, Cartridges, 
Consult us for your Hi-Fi nee 
Electric, 33-42 

y 


SALI 
Brands Direct 
Prices runers, 
Turntables, et 
Write for catalog today. Lovill 
Street, Jackson Heights, 72, 


High 


TV Trade-In sets. Phile« Emerson, others 
List available. 10°—$17. 12” to 17”-—$20. up 
Washtek Service Co., Dept. KR, 956 Southern Bivd., 
Bronx, N. ¥ 


WALAKIE-Talkie. Build wireless two-way port 
radiophone for less than $10.00 Plans 
Springfield Enterprises, Box 54-H7, Springfield 
Gardens 13, New York 


able 


SCINTILLATION Crystal NE-i01 Plastic Phos- 
phors have distinct advantages over sodium ifo- 
dide: Cost is low Sensitivity is high Not af- 
ted by Unbreakable. Easy to attach, 
and «individuals are adopting 

rite for details, Western Radiation Laboratory, 
1107 Weat 24th Street, Los Angeles 7, California 


motsture 


their wse 


COMPLETE VHF Radio Terminals 
designed for telephone service in the 72-76 me, 
band, and are ideal for setting up a communication 
system along a pipeline, railroad, or in moun 
talnous or bush country Each terminal consisis 
of the following: 1—-Link Radio Type 1498T Trans 
nitter; |—Link Radio Type 1498P Power Supply; 
1—Link Radio Type 1498R Receiver; 1—Budelman 
200 watt Power Amplifier; 1-—-Type PPI3 Power 
Supply ; 1—VFederal type 1018 V-F Ringer ; 500 ft 

Type RG 8U Coaxial Cable; 2—-Welded steel 
Yagi Antennas—5 element; 1-——-Lister Diesel-Gen 
erator set, 2 KW. FP. J. Miishmer, 550 Fifth Avenue, 
New York City 


July, 1955 


These are 


FREE: Get our monthly 
Rose, Everett, Wash 


electronic Nets. Dick 


TV-FM 
Mounts, 
Supply Co., 


antennas All types including UNF 
Accessories. Lowest prices. Wholesale 
Dept. H, Lamenburg dass 


Television 
Hox 


DIAGRAMS for repairing radios $1.00 
$2.00. Give make, model. Diagram Service 
672-RN, Hartford 1, Conn 


SCINTILLATION Crystals 
lium activated hermetically sealed tested 
S75, 1%"xl” $120, 1% "x2" $250 Shelby 
ment, 1701 Magnolia, Long Beach, Calif 


Sodium todide, Thal 
1*x1i* 
Instru- 


WANTED 


WANTED: CV 187 of 
fier tubes new, will pay 
tubes. Captain James J 


235CV English make Recti- 
$10 each for two to four 
Faye, Ottoman, Virginia 


CYLINDER and old dise phonograp! Edison 
Concert, Balmoral, Conqueror, Opera, and Ora- 
torio models. Berliner Gramophones and Zono-o- 
phones, Columbia disc and cylinder Graphophones 
Bettini micro-reproducer. Want old catalogues and 
literature on early phones prior to 1919. Will pay 
cash or trade late hi-fl component Box 50 
Se Radio & Television News 


WILL Buy All ART-13/type T-47A $225.00 
Art-13/type T-47 $150.00. BC-788C Altimeters Re 
ceiver, $150.00. KR5/ARNT Radio Compass $160 00 
ARC-3 Complete $185.00, BC-348 Ree'r Modified 
$35 BC.348 Ree'r unmodified $50 AKC-1 Radio 
$150.00. BC-312 Ree'r $40.00 BC-342 Ree'r 
$50.00. Ship Via Express C.0.D., Subject t 
spection to: H. Finnegan, 49-57 Washington 
Little Ferry, New Jersey 

AN/APR-4, AN/APR.-9, other APR ARR 
TS-,”" ARC-1 ARC.% ART.1 everything sur 
plus Tubes Manuals, Laboratory 
Describe, price in first letter 
134 Patterson Rd Dayton % 


equipment 
Engineering Asse 


clates, Ohio 


HELP WANTED 


TELEVISION Jobs 
panies to contact 
815 Countryside 


Names and addresses of com- 
$1.00. Fitzgerald, Dept. A-14, 
Drive, Wheaton, Illinols 


BUSINESS OPPORTUNITIES 


$200 Free Rook 


Burtt 


weekly cleaning Venetian Blinds 
2431CE, Wichita 13, Kansas 


CORRESPONDENCE COURSES 


ight, 


USED Correspondence Courses, Books, Bor 
Bold. Catalog Free. Educational Exchange 
merville, Ga 


ind Rooks sold and 
Catalog free 
Pisgah, Ala 


UBED correspondence Course 
rented Money back 
(Courses bought.) Lee 


guarantee 
Mountain 


INSTRUCTION 


Cor- 
tronics 


PREPARE for high paying job in Radar 
respondence Course. Write Progressive Ele 
Institute, P.O. Box 543, Akron 8, Ohio 


RECORDS 


25-50% DISCOUNT on 
LP records, 
complete LP catalogue. Ree 
line, Houston 4, Texas 


teed factory fresh 
Bend 20¢ for 
4716 Caro 


guarat 
and pre-recorded tape 
ord Bales 


PHONOGRAPH 
mount, N-313 East 


Records 20¢ Catalogue Para- 
Market, Wilkes-Barre, Penna 


MISCELLANEOUS 


TEST Equipment Repaired and Calibrated by Fae 
tory staff. All makes, Superior, Simpson, Triplett, 
etc. Free estimate. Our nineteenth yea Douglas 
Instrument Laboratory, 176 Norfolk Avenue, Bos 
ton 19, Mass 

HIGH Fidelity Speakers Repaired. Amprite Speaker 
Service, 70 Veasey Bt., New York 7, N. ¥ 
MATHEMATICS Service, 
Electronics, mathematics 
ematics Bervice, Box 6671 


problems, calculations 
Reasonable rates. Math 
Orlando, Florida 


Used Traders Market Place” 
magazine—the place to buy, 
Rates only 30¢ & 


AUDIO Enthusiasts 
in High Fidelity 
swap, or sell Audio equipment 
word. Mend ad to High FPidelity, RT 
House, Great Barrington, Mass 


Publishing 


MORE! 


erminal 


incorporates latest features. RF stage on FM for high 
sensitivity. FM circuit is temperature compensated for 
minimum drift. Built-in pre-amplifier to permit use of high 
fidelity MAGNETIC phono cartridges, and a 3-position equa 

izer for accurate record playback assure high quality phono 
reproduction. Tone control * Hum adjustment to balance 
out residual line-frequency hum + 3.5 watt beam power 
amplifier delivers excetient audio, Audio Response trom 
60-13,000 cps. Terminais on rear for any 3.2 oF 8 ohm PM 
speaker. Efficient built-in antennas for AM and FM, Ferrite 
loopstich plus conventional loop for AM and folded dipole 
for FM; terminals for outdoor antennas 


input. Magnetic phonograph. Controls: Off on Tone, Volume 
Equalizer (PF, AES and European) Function Selector, and 
Tuning. Handsome gray panel. Casy-to-read, edee-iiium 
nated slide-rule dial, Tubes: 2--68A6, GBE6, GAUG, GALS 
12AT7, GAVG, L2AK7, GVGGT; SYSGT Pectifier. Size: 7% 
x 13%” « 10” deep. Auniliary AC outlet for record player 
etc. For operation from 105-125 volts, 50-60 cycles At 


t her, Sh ‘, 8 ® 
ess Speaker ipping wi ry a $49.50 


SPECIAL 
HIGH FIDELITY 


UTAH 12” 


LOUDSPEAKER 


} om $Q)95 


Has Special CURVELINER 

Melded Cone with & ohm 

Voice coil impedance 
68 Ainico V Magnet with extremely small voice coil gap 
gives high sensitivity and handies 12 watts of audio con 
tinuously Clear tone frequency Response is exceedingly 
flat and smooth trom 40 to 127,000 cps and is down only 
5 06 at 15,000 cps. Many customers, visiting our Audio 
Dept , thought they were listening to a $50 08 unit when 
they heard this amaring spesker, Buy new af $9 


Use them in pairs 2 tor onty $17.95 


Special quantity prices available for Hifi and PA Dealers 
Write for quotations 


Unfinished 12” 


BASS REFLEX CABINET 
Model 7112 SPEAKER CABINET 
pre-cut for 12” spesher, %” 
hich select white pine, baltic 
~ 6 cut. 1. Acoustically 
ideal 


yang ey easy to finish 
oud * 
or Utah L wees ~ $24.00 


Model 6112 SPEAKER CABINET 
#6 sbove in knock down KIT form 


only $18.00 


| 
: 
| 
} volume 
) 


Highest Quality 


RECORDING TAPE 


Red oxide — plastic base — fuli 
1200 ft reels Individually boxed 


fully guaranteed. A scoop vatue! 3 e 
3 resis tor onty $4.98 ti e 


Visit our Sound Studies — ORDER BY MAIL 
Send full remittance of 25% on eccount, 
belance C.0.0. All prices are FOB our store 


Terminal Radio 
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ORTLANDT NEW YORK 7) wey 
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emeur GRSARERS 
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TERRIFIC OFFER!! 
Crystal Diode 


> N21 


“Tae” 6 FOR $1.00 
saci, 20¢ @@ j09 FoR $15 


SPECIALS & TEST EQUIPMENT 


om sie 
NEW sonic SOUND WASHER 
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—ONCE AGAIN B 
Pocket 


AC-DC Multitester 
“TAs 27¢ 


$945 
mb ry Shag precision VOM 


Heads AC 
My SS a5, 390, 


TRANSFORMERS 
all tisv 
& CR oer ue 
tubes Hi Volts t 230 Ky. 
+. Pew emt.) Alt Ls y 
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SA “a tore “Ou ~ 
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new PRECISION POTENTIOMETERS 


Heligot 1000 Ohm/0. 50 $6.49 
Helipet 2000 Ohm, 0.50% ($6.48 

Onm/0. 5% ($6.49 
100 Ohm/0.1% ($6.49 
$6.49 


pot 5 
Micropot 5 
Micrepet 20.000 Ohm /0.1% 
Buy © Quantity—Bin for $24 


come norte 
To 


iw (SEC F PHOTOFLASH 


ty, 


pond itors 
flash tube in indi 


fo dsov Re 4 Seds. Cond 
° Suaeur mnfigr DATED 


Selenium 
voc Plesk ne 


q4<3e —4 


353G14a WOOL 
etl for HI av Flash. 
8” Flash Tube Oata 


© Check These “BARGAIN VALUES” from “TABS” @ 


Summer Warehouse Clearance « 


goes reg Wine wReee! Tubes 


. Pane. 


hE 


(+) 108. Model 


“TAB 90-1T-vounssL? TooLs 
Hi Quality Power Saws 
CUMMING 64_° MAXSAW (00 
out Gia" 45 eut dress 2x4) 
“TAR Gargain Buy. $99.96 
THOR GS” POWER SAW (00 
+ 45° cut) Special $22.50 


Thor Electric Speed Drills 
> . 200314" Electric Speed Drill 
( w /dJacobs chuck, 2400 RPM 
~. 
« /meared chuck, 425 RPM/ 
1iSVAC $29.05 


1ISVAC. Now Gntly. $14.26 
400319” Electric Speed Drill 
_Chrome Vesediom Speed Drills 


* " to i> by 6 
Brill tades “hbo , 2 to-5. pe +" index HEH 
Esice Soldering frene 11svac/ oc 


19 
a 
5.29 
_ Pp Sai6 
1 Industrial Constant Use 120VAC-0¢ 
Thor Bench Speed Grinder 


Model 117 
Motor 


4n 

Self Alignin 

Aluminum Precision 

Mfy pecial ‘Shiy $12.3 
Kit 


Servicemen! Radio, qY. Rotvig. 


Crosecut 
Wilton Quality Utility Bench Vises 


jaw width, me 
saan Pati 


leable iron 
vVios-3" jaw 
open 

Steet pipe } 

off tool, Rugged 


Write For New ‘‘Ther’’ Tool Catalog 
TELEVISION BARGAINS 
Television 
Fringmaster \ conven —— 
aponne, Ail $6 68 
Conical ‘Ant 
b 9 10 
clamp 
“EF Bow bow a 
ubie-V & All Channel, 
Clamp ye Hvy. D 


a channel, 


1.08 
Sturdy Cons 
Tie (ub? 14-83) 


7-19) $2 
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73 ohm: > t. Se: % 
be Brightner 85¢ ea 
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Per Pair $29 


ry Wired te go Sei 
“TAR HI-Fi RECORDING TAPE 
1200° Finest Tape 


Gt4 Splice Free, Quality Cor 
Plastic Base. Gtd 
Constant Output. Freq 7! Ps 40 to 
Oxide Wnrd Tr 7 Ree! Dee n ° Ress 
Rucive 


So 
~ $1.80 Special.....ea. 1. 


Singly 
Hi-Fi AUDIO COMPONENTS 
Phono Cart. 6 Needles Ste. 
ase 


001 & 00 


*GE Original Boxed, $. 5. $ Beck Gtd. 
ae sete pu mi f “A 


” rs 
78 Singte 
nd 78 a 


s a Dia 


ater SPEAKERS 


jnbains network, 2 wires r 
uF I ue. F 


Pot : 
All Leading uate at Great Saving 


All New Dual Voltage 
PHONO CARTRIDGE 
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Replaces 127 Popular 
yee Cartridges 
85% of ALL 7a RPM's 
rounted condenser 
o for utput « ai 
With ox yocqecs in] 
voltage at terminals 
Free 4 mw. sponse BO0O0 cy 
Serv men wri ‘ie for "hepiac ement 
Sold Sinetly $1.80 ca 


TUBE SOCKETS 


eoule sounson ytd 
Oc 


m ‘ 
ta ' 
tal Pi 
pin min 
pin min rubber shock “Hh 
(mica) bottom mtg 
: pin min (bkit) bottom mie. oe 
pin min (bei) base shid. 


| =-100% SATISFACTION <= | 
SENSATIONAL OFFER!! 


T2453 CaRYSTALee 
3526 3960 5235 6235.5 3725 
4780 6355. 
ASST'D 10, -) 
Asst'’d & oa. 60¢ Tt 
Sold Singly, ea Be 
4190 S030 S465 Se580 


Assorted 10, each 
Sele Singly, each 


* Listed in Kilecyotes 
NEW HAM BAND CRYSTALS 
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RADIO & TELEVISION NEWS 


Enclosed selector switch of molded 
construction keeps dirt ouf. Retains 
contact alignment permanently. A 
Triplett design representing the cul 
mination of a quartef-century of 
switch making experience. Unit con- 
struction—All resistorg§, shunts, rec- 
tifier and batteries housed in a molded 
base integral with the switch. Elimi- 
nates chance for shorts. Direct con- 
nections. No cabling 

Precision film or wire-wound resis- 
tors, mounted in their own separate 
compartment—assures greater accu- 
racy. Four connectors at top of case, 
controls, knobs and instrument are 
all flush mounted with the panel. 


VR 
TRIPLETT ELECTRICAL INSTRUMENT CO. 
Bluffton, Ohio 


BUT WITH A COMPLETE 
Docket- SiZed 


LABORATORY 


EL Uli for his service needs in the Triplett 
Model 666R pocket size VOM 


N 


3” 0-200 Microammeter, RED @ DOT 
Lifetime guaranteed. Red and black 
dial markings on white. Easy to read 
scale 

Precalitrated rectifier unit. Batter 
ies—self-contained, snap-in types, eas 
ily replaced. 

RANGES 

D.C. VOLTS: 0-10-50-250-1000-5000, at 
1000 Ohms /Volt. 

A.C. VOLTS: 0-10-50-250-1000-5000, at 
1000 Ohms /Volt. 

D.C. MA: 0-10-100, at 250 MLV. 

D.C. AMP.: 0-1, at 250 MLV. 

OHMS: 0-3000-300,000 (20-2000 center 
scale). 

MEGOHMS: 0-3 (20,000 Ohms center 
scale). 

(Compensated Ohmmeter circuit.) 
Also available—Model 666-HH Pocket 
VOM, Dealer Net $24.50. 
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Model 666R is only $26.50 dealer net 
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rRNAKE a look inside the Mallory 25th 

| Anniversary Vibrator*—and vou'll see 

why it’s so free of mechanical hum. The 

vibrator mechanism “floats” in a bell-shaped 

rubber liner. Noise produced by the vibrating element just doesn’t 


have a chance of getting to the case or mounting plug. 


That's not all. The rubber cup at the plug end also “floats” in 
pla e...never touches the can at more than on point. kven 


the leads are designed to minimize transmitted noise. 


The net result is the quictest-running vibrator you've ever seen 
. or heard. Its mechanical hum is actually less than the elee- 
trical noise emitted by the speakers of most auto radio sets, And 


it costs no more than previous Mallory models 


On every vibrator replacement job, treat your customers to the 
quietest performance on the market. Check your stock today 


.-and call your local Mallory distributor for quick delivery. 


*Pat. Pending 


P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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